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No matter what the application, the problem of using salt in ind is 
pecialized Just a few typecal applications are described here erly 
s ) 
Food Processing and Handling 
“,; Butter makers demand qu ck solubility, and freedom from extraneous 
: kind of salt 
They must have the right Mater 
Food canners require extreme purity of salt in order to produce maximum fever, 
and to protect the tenderness of products such as peas and beans. 
For olive and pickle packing, a pure salt minimizes cloudiness of suspended solid 
val 
in the brine which detract from eye appea 
In the meat packing industry high purity salt assures mild, uniform fisy 
Freedom from impurities reduces precipitation reaction berween sale and other 


pickle cure ingredients 


HIs informative new booklet is not a sales 
brochure. It is your basic guide to salt 
and its many uses in manufacturing. “Salt in 
Industry” tells you: 
e Why and where salt is vital to different 
manufacturing processes. 
¢ What specific qualities and characteristics 
to look for when purchasing salt. 


e How different types of salt are produced 
and refined. 


The supply of this interesting new booklet is 


limited. To be sure of getting your free copy, 
mail the coupon at right today. 


a 
--- then you will want to know what salt will do for yo 


FREE! New 16-page guidebook 
“Salt in Industry” 
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salt flavar so they can Garry maximum sale 


Bal want high purity and 
for maxiroum flavor 
ners, nutsaleers, potato 


and mechanical feeding properties 


chip manufacturers all need uniform bulkiness 


urity salt is used to replace Glauber’s sale (anhydrous 
» replace commun salt where calcum 


In the tentile induscry high 
berrer yield, with less dyescuff 


re) in neutral dye baths and « 
ble. The result is a consistently 
free brines are desira' 
required in the dyeing 


industry high purity salt means pure chemical reacuqps 19 


new 7 side reactions due to the imperities tound in 


processing There are no complex 
common salt. 


Diamond Crystal Salt Co. 

Technical Service Division, Dept. FT 

St. Clair, Michigan 

Sirs: Please send me by return mail a free copy of 
your new booklet, “Salt in Industry.” 
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Why settle for any but the best 

when the ultimate success of your food or meat product, 
beverage, confectionery or dessert, 

may well depend upon its flavor? 

To be sure you get the best, put your trust — 

as so many other experienced buyers do— 

in FRITZSCHE...A FIRST NAME IN FLAVORS SINCE 1871. 


FRITZSCHE 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. 


BRANCH OFFICES end *STOCKS: Atlanta, Georgia, Boston, Massachusetts, *Chicago, Ulinois, Cincinnati, 
Obie, *Los Angeles, California, Philadelpbia, Pennsylvania, San Francisco, California, St. Louis, Missouri, 
Montreal and *Toronto, Canada and * Mexice, D. F. FACTORY: Clifton, N. |. 
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Aluminum Foil Packaging- 
Expansion of 
Research Facilities 


Report No. 13 of a Series by 
Reynolds Metals Company 


EPORT NO. 1 of this series de- 
tailed the research staff and 
the laboratory facilities which 

provide basic data for these reports. 
The ever-widening acceptance of alu- 
minum foil materials and the con- 
tinually expanding range of products 
being packaged in these materials 
have, of course, necessitated consid- 
erable additions to the laboratory. 
Now, as the series embarks on its 
third year, it is important once again 
to familiarize the reader with the ex- 
panded staff and facilities responsi- 
ble for these technical reports. 


Primarily, the basic purposes of this 
laboratory are: continual evaluation 
and improvement of performarice 
and economy of currently used alu- 
minum foil packaging materials; 
investigation and development of all 
materials used in conjunction with 
foil (papers, adhesives, inks, coat- 
ings, waxes, hot melts, plastic films, 
etc.); and exploration and invention 
in entirely new areas of flexible, 
semi-rigid and rigid packaging with 
aluminum. This includes the devel- 
opment of associated production 
type machinery. 


Operate Pilot Plant 


Inorder to fulfill these aims, Reynolds 
maintains not only the packaging 
laboratory, but also a fully integrated 
pilot plant for the development and 
production of aluminum packaging 
materials. Since the actual use of a 
product provides still another testing 
ground for the packaging of new 
products or the adaptation of exist- 
ing equipment to aluminum foil ma- 
terials, technical services rendered 
right in customers’ plants have be- 
come yet another important area 
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covered by the Research and Devel- 
opment Department. This technical 
assistance is available through 
Reynolds regional representatives. 


Newly acquired package testing 
equipment in the laboratory in- 
cludes walk-in temperature cabinets, 
acombination plate and blast freezer, 
and several different types of in-store 
display refrigerators and freezers. 
This is in addition to the spectropho- 
tometer, complete photographic 
equipment and laboratories, vibra- 
tion testing machinery, Atlas fade- 
ometer, temperature, humidity and 
moisture vapor transmission cabi- 
nets, and various other paper, film 
and foil testing apparatus which 
were detailed in Report No. 1. The 
laboratory also maintains a test 
kitchen completely equipped with 
both gas and electric appliances. 


The pilot plant, now housed in an 
entirely new building, has been ex- 
panded with the addition of a 4-color 
gravure printing press, a plastics ex- 


truder and laminator, and new equip- 
ment for coating, laminating and 
spooling foil. Also available are bag 
making machinery, several different 
types of heat sealers and other pack- 
age making equipment which was 
described in Report No. 1. 


The increasing rate of technological 
advance in several diverse fields of 
aluminum foil packaging, as well as 
the enlarged scope of the Depart- 
ment itself, has necessitated a 50% 
increase in the number of scientists 
and technicians on the staff. 


Results Speeded 


Over-all expansion and integration 
of the laboratory and pilot plant fa- 
cilities—the world’s most extensive 2 
years ago and larger than ever today 
—result in the following benefits to 
Reynoldsand to Reynolds customers: 


1. More rapid completion of pack- 
aging material development. 

2. Faster evaluation of new prod- 
ucts and processes. 

3. Earlier preparation of sample 
materials for field testing. 

. Provision of basic manufactur- 
ing data to assure success of 
original production orders. 

. Maximum security in handling 
customer projects of a confiden- 
tial nature. 


The past discoveries of this labora- 
tory have been significant — among 
them new data relating the proper- 
ties of aluminum foil to vacuum 
packaging, heat conductivity and 
reflectivity, vitamin and flavor reten- 
tion, antioxidants, bacteriology, and 
other highly specialized fields. These 
discoveries will continue to be re- 
ported in this series. 


Remember, your local Reynolds rep- 
resentative can place at your disposal 
the facilities and staff of the world’s 
most complete aluminum foil packag- 
ing laboratories. Call him. Or write to 
Reynolds Metals Company, Genera! 
Sales Office, Louisville, 1, Kentucky. 


*Reynolds Metals Company, Louisville, Ky. 


Earlier Laboratory Reports 


Research and Development Labcratories for Aluminum Foil Packaging 
Aluminum Foil Packaging as a Moisture Vapor Barrier 

Aluminum Foil Packaging as a Gas Barrier 

Aivminum Foil Packaging as a Grease and Oil Barrier 
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Aluminum Foil Packaging as a Light Barrier 

Aluminum Foil Packaging as Protection Agcinst Contamination 
Aluminum Foil Packaging—Versatility and Compatibility Unexcelled 


FFF FF 


Aluminum Foil P 
Aluminum Foil Pack 


Aluminum Foil Pack 


of High Thermal Conductivity 
to Insect Infestation 


ging to Heat and Flame 
Aluminum Foil Packeging as a Material for Printing 


A limited number of these reports is still available. 
Write for copies you may wish, specifying Report Number. 


Watch Reynolds all-family television show ‘Disneyland’, ABC-TV. 
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IN THIS ISSUE— 


THE TECHNICAL ARTICLES IN BRIEF 


Packaging Prepackaged meat 


Factors affecting the quality of prepackaged meat. II. 
E. Development of a method for determining the propor- 
tions of heme derivatives in meat. Hormoz Broumand, 
C. Olin Ball, and Elizabeth F. Stier. 

This study describes the development of a method, 
called the “absorbaney ratio method,” for application to 
heme derivatives. A consistent relationship is shown be- 
tween results obtained by the absorbaney ratio method 
and color manifestations that oeeur in connection with 


chemical changes in meat pigments. (See page 65.) 


Waste disposal Dairy waste 


Application of laboratory studies to practical dairy waste 
disposal. Nandor Porges. 

Pollution effect of a food waste is a measure of the oxygen 
required for its stabilization. Dairy waste is considered a 
strong waste, difficult to treat. However, laboratory 
studies show that by satisfying basic oxygen requirements 
this waste can be treated by aeration. Conversion of or 
ganie solubles to insoluble and harmless material is a 
biclogical process carried out by microorganisms. Com- 
plete combustion of 1 lb. of organic matter requires 1.2 lb. 
oxygen. Conversion to bacterial cells requires only 0.45 Ib. 
of oxygen that must be supplied at high rates depending 
on the coneentration of the seed bacteria. About half of 
the organic matter is dissipated while half is found as 
cell substance. The remaining 0.75 lb. of oxygen demand 
is used slowly by the cells during endogenous respiration, 
Equations showing these changes and data derived fron 
laboratory studies are presented. This information was 
applied to studies in a 10,000 gallon pilot plant at Penn- 
svivania State University. Designs were developed for 
treating dairy waste by a fill-and-draw one-tank pro 
cedure and by a continuous flow method and are described. 
These are less costly than conventional methods and are 
now in practical use at a number of dairies. Means of 
treating food wastes are suggested by these laboratory 


and pilot plant studies. (See page 78.) 


Grading Canned cling peaches 


Factors influencing drained weight of canned cling 
peaches. S. J. Leonard, B. S. Luh, and E. M. Mrak. 


Drained weight and Brix readings are important factors 
in grading canned cling peaches. Immediately after the 
peaches are canned, the drained weight falls below the 
filling weight because fluid from peach tissue is lost to the 
sugar syrup as a result of osmosis. On storage, the weight 


of peach tissue increases again because of penetration of 


sugar into the fruit. Drained weight decreased with in- 
crease in concentration of the ingoing sucrose syrup. 
Equilibrium Brix readings increased with increase in con- 
centration of the ingoing syrup. For dietetic canned 
peaches which were canned in plain water, the drained 
weight was higher than for those canned in sucrose syrup. 
The influence of fill weight, maturity of fruit, concentra- 
tion of ingoing sucrose syrup, and storage time on drained 
weight and on Brix reading of canned cling peaches is 


yresented. (See page 80.) 
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Aging Beef 


Shrinkage and organoleptic characteristics of beef aged in 
controlled environments. R. B. Sleeth, G. G. Kelley, and 
D. KE. Brady. 

The effect of various temperature, humidity, air flow, and 
ultraviolet radiation conditions has been studied on paired 
heef quarters and wholesale cuts of different weights and 
grades. Determinations were made of shrinkage, color, 
drip loss, and cooking loss; organoleptic responses reflect- 
ing the differential effects of the various aging treatments 
were studied. Effect of the different treatments on sen- 
sory values of rib and round steaks after 2, 4, 8, and 12 
months’ storage at 0° F. has been ascertained. A method 
of predicting shrinkage and organoleptic characteristics 
of beef aged under controlled environmental conditions is 


presented. (See page 86.) 


Cooking quality New durum wheats 


The cooking properties of some new durum wheat varieties. 
R. H. Harris and L. D. Sibbitt. 


Macaroni made from 126 samples of durum wheat grown 
in experimental plots at North Dakota stations in 1954, 
1955 and 1956 was evaluated for cooking quality. Princi- 
pal quality properties measured were cooked weight, de- 
cree of disintegration, and tenderness score. From this 
investigation it seems that macaroni toughness, as indi- 


cated by tenderness score, increases with protein content. 


February Cover. Preserving foods by dehydration is an 
ancient art but the solution of production and product 
problems has had to await modern technology and en 
gineering. The spray dryer pictured on the cover (cour 


d Sehwarz) represents one method of 


tesy, Polak ar 
drying by heat. A nozzle delivers the food material into 


a chamber fed continuously by a blast of hot air. 
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h k There were marked differences between durum wheat va- 
or t at jUst-pic ed rieties in dough mixing requirements. Variations in ten- 
derness seore were also marked but smaller than for 


« 
real fruit flavor mixing requirements. As expected, semolina protein con- 


tent was very significantly affected by wheat variety, 


* location of growth, and year of growth. Of these, location 
oe RIES & FRIES of growth had the most pronounced effect, and year of 
a growth the least. For cooked weight, variety alone exerted 


a significant influence; for residue, variety was without 


7 | effect, years having the largest influence. For tenderness 
t seore, location and year of growth had approximately 


equal effects, while variety was less influential. (See 


page 91.) 
Scald formation Montmoreney cherries 


Causes of scald in red tart cherries. R. L. LaBelle, J. ©. 
Moyer, W. B. Robinson, and D. B. Hand. 


Processing variables which affect the incidence of seald 
occurring in Montmoreney cherries have been studied. It 
has been shown that the damage from seald and oxida 


tion in frozen or canned red tart pitted cherries results 


{ largely from careless handling of the fruit before process- 

ing. Exeessive bruising and prolonged holding at high 
ambient temperatures are the chief causes. Soaking cher- 
ries in cold water slows, but by no means halts, the de- 

a velopment of scald. (See page 94.) 


Canning technology Blueberries 


Clumping in canned blueberries. M. J. Powers, R. M. 
Reeve, L. R. Leinbach, W. F. Talburt, and J. E. Brekke. 


. Canned blueberries may vary from a highly attractive, 
An ideal 


free-flowing product to one that is clumped into a firm 


f mass. Severely clumped berries are less desirable, more 
oi imitation flavoring or difficult to use, and separation often results in torn skins 
a and unattractive pulp. The tendency of some varieties to 


cakes, cookies, candies 


clump when canned was studied by canning trials and by 


chemical and histological observations. Clumping can be 


and soft drinks greatly reduced by cooling under agitation, which 


Py apparently interferes with the binding together of berries 

The Fries and Fries laboratories spe- by surface wax or cutin. (See page 99.) 

2 cialize in creating flavors to meet your ; 

8 y Scald formation Red tart cherries 

specific needs. 

Studies on cherry scald. I. Relationship between bruising 
Contact us and let us show you why ae sage in water. Robert L. Pollack, C. Ricciuti, 

C. F. Woodward, and Claude H. Hills. 

: our fine flavorings are used in leading rae 

8 A study was made of the oxygen consumption of red tart 

= products found on every supermarket cherries while submerged in water at 10° and 30°C. It 

: was observed that both an elevation in temperature and 

es bruising increased the respiratory rate. Calculation of the 

kinetic data for the respiratory rate of bruised cherries 


a resulted in pseudo first order plots, showing that the rate- 
a FRIES & FRIES = P 


+ Cincin NAT! determining factor was the concentration of dissolved 
Spe awe oxygen. Seald formation was observed with bruised cher- 


a ries at low oxygen concentrations. At 10°C. bruised 
NEW YORK 418 E. 91ST STREET cherries scalded when the oxygen level fell below 3 p.p.m. 
CINCINNATI 110 E. 7OTH STREET | At 30° C., however, bruised cherries scalded even in fully 
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More Food Processors everywhere 
are using Morton ‘999’ Salt 


Food processors, canners and packers from coast to 
coast are finding that the quality of Morton ‘999’ Salt is 
the standard of the food industry. They've discovered 
that ‘999’ insures better, more uniform flavor in proc- 
essed foods. And nowonder! Morton ‘999’ is a low-price, 
premium-grade salt entirely free from bitter calcium 
and magnesium compounds that can distort flavor. 

Morton ‘999’ is always 99.9% clean, pure sodium 
chloride, exceptionally low in the trace metals copper 
and iron. 


You can count on ‘999’ quality—every time 
Morton ‘999’ is the highest purity sa!t commercially 
available in all 48 states. ‘999’ quality never varies 
from shipment to shipment, whether you buy it in 


bulk for direct salting or brine, or in handy tablets 
made to your own specifications. 


Send for complete information today 
Regardless of your size or location, Morton offers the 
salt and service you need to help you do a better job. 
For information about Morton ‘999’ Salt and the tech- 
nical services Morton offers the Food Industry. write: 


MORTON SALT 
COMPANY 
INDUSTRIAL DIVISION 


Dept. FT-2, 120 ‘ ». LaSalle Street, 
Chicago 3, Illinois 
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aerated water. Unbruised cherries at these same low 
oxygen concentrations did not seald, which indicates that 
bruising and the consequent disruption of the normal 
respiratory system is the primary factor in seald forma- 
tion. (See page 102.) 


Scald formation Red tart cherries 


Studies on cherry scald. II. Relationship between bruising 
and respiration in air. Robert L. Pollack, R. T. Whitten- 
berger, and Claude H. Hills. 


Unbruised red tart cherries respiring in air gave a respira- 
tory quotient of 0.9 at 10° C. and of 1.0 at 30° C. Raising 
the temperature from 10° to 30° C. caused nearly a three- 
fold inerease in oxygen consumption of unbruised fruit. 
Under conditions of stress such as bruising, oxygen con- 
sumption and carbon dioxide evolution rose at either tem- 
perature. Bruised cherries stored in air at 90° F. for only 
2 hours sealded at the points of contact between cherries, 
and between cherries and container. Seald development 
was correlated with extent of bruising and with length of 
the delay period after bruising. (See page 106.) 


Antibiotics Fish 
Comparative effectiveness of tetracycline antibiotics for 


fish preservation. J. W. Boyd, B. A. Southeott, E. G. 
Baker, and H. L. A. Tarr. 


Previous work, which was based largely on differences ob- 
tained in storing ground fish samples in which antibiotics 
were incorporated, indicated that chlortetracyeline (CTC) 
was more effective than oxytetracycline (OTC) or tetra- 
eycline (TC) in retarding bacterial spoilage. The com- 
parative effectiveness of these 3 antibioties has now been 
assessed, using different species of fish and the following 
practical methods of application: (1) Incorporation of 
5 p.p.m. of the antibiotic in the ice used for icing fish; (2) 
addition of 1-2 p.p.m. in chilled 3% salt solution used for 
holding eviseerated fish; and (3) addition of 5 p.p.m. to 
solutions used for dipping fillets. The results showed that 
CTC was more effective than the other two tetracyclines 
in retarding bacterial spoilage of treated fish. (See page 
108.) 


Canned cling peaches 


Sugar penetration 


Penetration of maltosaccharides in processed clingstone 
peaches. R. E. Hughes, Jr., C. O. Chichester, and Clarence 
Sterling. 


Sugar penetration into canned clingstone peaches was in- 
vestigated using C“ labeled starch hydrolysis products of 
the amylose series. Small amounts of the C™ labeled 
sugars ranging in size from glucose to maltohexose were 
added to a normal cover syrup in which the clingstone 
peaches were canned. Normal canning procedures were 
followed. The penetration of the individual sugar into the 
processed peaches was studied by the use of histological 
and radiochemical techniques. (See page 111.) 
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FUTURE MEETINGS FOR FOOD TECHNOLOGISTS 


February 14-16 Institute of American Poultry Industries 1958 
Fact Finding Conference, Municipal Audi 
torium, Kansas City, Missouri 


February 25-26 Sixth Annual National Dairy Engineering 
Conference, Kellogg Center, Michigan State 
University, East Lansing, Michigan 


March Convention of National Association of Frozen 
Food Packers and Exposition, Conrad Hilton 
Hotel, Chicago 


March 2-§ International Trade Fair of Packaging Ma 
chines, Confectionery Machines and Packag 
ing Materials, Dusseldorf, Germany 


Annual Meeting of the Refrigeration Research 
Foundation, Adolphus Hotel, Dallas, Texas 


Annual Food Technology Symposium and 
Short Course, University of Missouri, Colum 
bia, co-sponsored by the St. Louis and the 
Kansas City Sections of IFT 


The American Association of Cereal Chemists, 
Netherland-Hilton Hotel, Cincinnati, Ohio 


22-24 Research and Development Associates of the 
Food and Container Institute, Palmer House, 
Chicago 
May 25-29 Eighteenth Annual Meeting of the Institute 
of Food Technologists, Palmer House, Chi- 
cago, Illinois 


1959 
May 17-21 Nineteenth Annual Meeting of the Institute 
of Food Technologists, Bellevue-Stratford 
Hotel, Philadelphia, Pennsylvania 

1960 
May 15-19 Twentieth Annual Meeting of the Institute of 
Food Technologists, Civic Auditorium and 
Hotel Whitcomb, San Francisco, California 

1961 
May 7-11 Twenty-first Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 
York, New York 

1962 
June 17-20 Twenty-second Annual Meeting of the Insti- 
tute of Food Technologists, Americana Hotel, 
Bal Harbor, Miami Beach, Florida 


June 8-12 Inter American Food Congres, Americana 
Hotel, Bal Harbor, Miami Beach, Florida. 
For information address J. Arthur Lewis, 


Box 954, South Miami 43, Florida 


June 10-13 First International Congress on Vacuum Tech 
niques, Namur, Belgium 

June 12-13 First National Convention, Canadian Institute 
of Food Technology, Queen Elizabeth Hotel, 


Montreal. Theme: Canada’s Food Industries 


An open invitation is extended to readers of FOOD TECHNOLOGY 
to send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
Illinois notices of annual or national meetings of interest to food 
technologists. 
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IMITATION VANILLA BEAN FLAVOR BY FIRMENICH 


Vanilla Bean Flavor by Firmenich stems from the vanilla bean. By original 

research, its components and desirable characteristics have been isolated, identified, and 
synthesized. By patient and painstaking laboratory techniques, they have been reconstructed for 
you in a precise and potent flavor material with all the aromatic qualities of the original. 

Vanilla Bean Flavor by Firmenich comes to you as an economical replacement of 

pure vanilla extract, of pure vanillin, or to use in combination in the manufacture of all 


products that you flavor with this most popular of flavors. Contains no coumarin. 


FIRMENICH 


INCORPORATED 
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The Education of a Food Technologist 


Ler Us DEFINE the smallest unit of 
information to be a ‘‘bit’’. Then knowledge can be 
defined as the sum of these bits. A science is a branch 
of knowledge embracing a body of organized, useful 
bits of information of the material world. We can 
then say that there is a science which deals with the 
foods of man. This branch of learning we call Food 
Technology. 

Man's foods come from plants and animals and a 
continuous supply is basic to his existence. All of 
man’s foods are perishable commodities; they begin 
to deteriorate shortly after harvest, gather, or slaugh- 
ter. Some deterioration is accompanied by the pro- 
duction of poisonous agents; other deterioration in- 
tlicts losses in the nutritive value of food. Man has 
learned to control some of the natural destructive 
forces and withhold the fruits of nature as his food 
supply. Toward this end, mankind has accumulated 
a technology. This technology was instrumental in 
the civilization of man, and has played no small part 
in the spread of civilization. 

Nature has secrets to unfold before inquiring minds. 
Billions of inquiring minds reveal truths at a snail’s 
pace, if the method of inquiry is unorganized. In 
recent centuries a method of inquiry has been re- 
vealed—the scientific method. It is based upon the 
reproducibility of the results of experimentation, and 
the results are cumulative. This method in the past 
few centuries equals that learned by all mankind in 
the past thousands of centuries without it. 

Knowledge of man’s foods is founded in the physi- 
cal and biological sciences. The inter-relationships 
are not sidelights, but the technology itself. For this 
reason, food technology offers opportunities for the 
integration of knowledge for the betterment of man- 
kind, and therefore offers great challenge to students, 
young or old. 

If food technology is such a useful area for man- 
kind, how ean we develop new information in this 
important field? We must seek it. How do we seek 
new knowledge? Through educated minds. The secret 
weapon in progress is this edueated mind. The prob- 
lem, now identified, is how can we educate students to 
seek new information of man’s food. 


Scientist, Technologist, and Technician 


A scientist is one who contributes to the stream of 
organized information. A technologist is one whe is 
versed in and applies this information to a field of 
endeavor. A technician need not be versed in the 
knowledge of the science but applies the information 
for the betterment of society. The desirable ratio of 


"Present address: Radiation Preservation Division, Quar- 
termaster Food and Container Institute for the Armed Forees, 
1819 W. Pershing Rd., Chicago 9, Illinois. 
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Purdue University, Lafayette, Indiana 


scientist to technologist to technician for the most 
rapid progress of society is not clearly established, 
although some order is apparent. 

A Food Scientist is one who contributes to the 
knowledge of man’s food. Knowledge of man’s food 
involves physical, chemical, mathematical, and bio- 
logical information. A Food Technologist is one 
versed in these bodies of information. A Food Tech- 
nologist by this definition may or may not be a 
scientist. 

Technologists from a multitude of disciplines of 
learning are essential for the wheels of civilization to 
turn. The integration of science and technology con- 
tributes to the advancement of mankind, which we 
seek, 


Food Technology—Education vs. Training 


The training of Food Technologists and Food 
Scientists is therefore clearly indicated as an inter- 
disciplinary activity in the physical, chemical, mathe- 
matical and biological fields. The education of the 
student on the other hand immediately embraces not 
only the sciences but the humanities as well. 

Knowledge in the physical and biological sciences 
is cumulative knowledge. Valid generalizations in 
the natural sciences depend upon wide experiences 
and reproducibility. The knowledge of the humanities 
is generally considered non-cumulative knowledge. 
Knowledge of the social and political behavior of man 
is perhaps cumulative bur little progress has been 
made, so little apparently, that it appears non- 
cumulative. Art and music are examples of non- 
cumulative knowledge. 

The educational process then must be « concerted 
effort in both cumulative and non-cumulative knowl- 
edge. The goal is the production of a whole man, with 
information not only of the physical anc ‘iological 
processes of the material world he exists in, but of 
man the being as well. 

In this day and age, the educational processes are 
established in our society. Technicians are produced 
at the high school level of learning. Technologists are 
the products of the technical undergraduate schools 
of the universities. Scientists are the products of the 
graduate schools of the universities. These programs 
are formal training programs. At any level in the 
educational scheme, options are available which direct 
the student towards the best utilization of his facul- 
ties. One of the ultimate rewards to the individual 
relates to the proper utilization of his talents. 


The difficulty involved in mass education at all 
levels in the edueational scheme relates to the treat 
ment of students as groups. The resulting channels 
the students fall within are in many instanees ex 
asperating. Nonetheless, the benefits from the system 
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are a notable feature of our society. In graduate 
school one at least glimpses freedom within himself. 
Only as a scholar, finally, does he approach true free- 
dom—if he is not distracted. 7 


Elements of an Education in Food Technology 


The edueation of a Food Technologist should en- 
compass not only disciplining the student in the 
knowledge of the science, but should include develop- 
ment of the humanistic core of the individual as well. 
The product should not be solely an ornament for 
society but a vital contributing part of it. 

The program for educating and training a Food 
Technologist may be designed on the basis of its 
elements in the broad sense. A listing of the elements 
would inelude: 

I. The Learning Process and Communications. The 
learning process involves motivation, inductive and 
deductive reasoning, analysis and synthesis of in- 
formation, and such other items as neatness, accuracy, 
ability to meet pressures, alertness and good health, 
and the organization of work. The learning process 
is a life-long experience, and is the process of self- 
education. 

The ability to communicate both orally and in the 
written languages (of native and foreign tongues) is 
of the utmost importance. Pictorial (drawing) and 
symbolic (mathematics) communications are also 
essential. 

Il. Natural Phenomena and Concept. A_ broad 
foundation in the physical and biological sciences is 
essential in the education of Food Technologists. The 
cumulative knowledge of natural phenomena and 
concepts gives depth and understanding to the stu- 
dent. Training in mensuration, units and symbols, 
and computation gives the student flexibility. Labora- 
tory experience gives the student confidence, proves 
text material, focuses classroom activity more clearly, 
develops skills, familiarizes him with the tools of 
science (the language, instruments, processes) and 
develops management and organization experience. 

The methods of analysis and synthesis are instilled 
in the student. He learns to identify problems, estab- 
lish ideal systems, set boundaries to the scheme, apply 
fundamental knowledge to systems, and predict be- 
havior. The student finds that there may be many 
approaches to the solution of a problem. 

III. Man’s Foods. The student should become 
versed in the knowledge of the foods of man. This 
subject matter should include the history of foods 
and agriculture, and the production, composition, 
analysis, preservation, processing, marketing and 
utilization of foods for the buoyant health for man. 

The modern food industry covers a multitude of 
processes for the manufacture of many hundreds of 
products. Commercial food processing of the present 
and past should be reviewed, following each step from 
the procurement of raw materials to the packaging of 
the finished commodity and the disposal of waste. In 
the limited time available, the student should be ex- 
posed to the major processes by means of laboratories. 

Students should visit food plants of many types and 
forms; summer employment in the food industry 
should be an integral part of the program. 


Open new markets 
with the help of 
EASTMAN antioxidants 


Ever develop a food product which could be 
given only local distribution—or perhaps couldn’t 
be marketed at all—because of limited stability? 
If so, it probably contained an oxygen-sensitive 
ingredient, such as an oil or a fat, which caused 
the trouble. 


Let Eastman help you combat this problem with 
its complete line of Tenox antioxidants. Our staff 
of food technologists would welcome the oppor- 
tunity of working with you on the proper use of 
these antioxidants. Assisting other food processors 
in this manner, we have helped send many fine 
products from the laboratory shelves to the market 


place. 


Since Eastman manufactures the widest range 
of antioxidants, we have no axe to grind in favor 
of any one. You can be certain our recommen- 
dation will represent the most economical and 
effective stabilization possible against oxidative 


deterioration. 


For more information about Tenox, write to 
Eastman Chemical Products, Inc., Kingsport, Ten- 
nessee—a subsidiary of Eastman Kodak Company. 


Eastman 
food-grade 
antioxidants 
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IV. Integration of Knowledge. As the student 
progresses he should be encouraged to seek ways and 
means of correlating and integrating the fundamental 
knowledge he has accumulated of Food Technology. 
The student should be familiar with the tools and 
techniques and methods of adjacent professional 
groups. 

It is equally important that the student understand 
the ideas of men and develop an appreciation of 
values. The student should be given the information 
to develop his educational, social, spiritual, human, 
professional, economic, and personal values, and a 
code of ethies. The studer+ should be encouraged to 
develop his own intellectual structure, with indi- 
viduality. 

V. Creativity. It is not sufficient for the student, 
old or young, to sit and marvel at the cresting of 
civilization, partaking of its benefits but contributing 
little to the flow. The student has the opportunity to 
create in himself the unique individual and to con- 
tribute to society that which, but for him, might not 
be done. In the final analysis, each man has his own 
goals, differing at least in degree and direction. Cer- 
tainly this contributes to making life interesting, 
meaningful, and challenging. 

For convenience, one may classify mental powers 
in four levels. Man has absorptive power or the 
ability to apply attention and to observe. He has re- 
tentive power or the ability to memorize and reeall. 


An Authorized Binding 


fo 


FOOD TECHNOLOGY 


Arrangements have been made by Institute 
of Food Technologists for subscribers to have 
their journals bound into distinctively designed 
books. 


Twelve issues, January through December, 
bound in best grade washable buckram, im- 
printed with your name on cover, cost but 
$4.15 per volume. 


Bound journals serve as an immediate ref- 
erence for research and information. Properly 
displayed, they create a psychological impact, 
implying the time and effort spent to keep 
up-to-date on the most modern methods and 
materials 


Ship journals parcel post. Within thirty days 
after receipt, bound volumes will be shipped 
prepaid anywhere in the U. S. A. Full remit- 
tance must accompany order. 


Publishers’ Authorized Bindery Service 
(Binders of all Journals) 
5811 W. Division St. Chicago 51, itlinois 


The student has reasoning power, or the ability to 
analyze and to judge. He also has creative powers, or 
the ability t« visualize and to generate ideas. It is 
easier to judge than to create. Electronic computers 
are capable of performing feats of judgment, but can 
not achieve creative imagination. Creative imagina- 
tion ean be defined as the will working on the data 
of memory, acting as a searchlight, beaming from the 
known to the unknown, and, to discovery and _ in- 
vention ! 

Creative thinking is a conscious effort to discover. 
One may operate creatively by extending the horizon 
of information in that segment of knowledge in which 
one is disciplined. Such are generally the areas of the 
scientist and the inventor. The measure of man is in 
the quality and quantity of contributions at the hori- 
zon of the branch of knowledge in which he is disei- 
plined. 

All men have creative powers, differing in degree, 
and in their use. Invention may be defined as origi- 
nality with a quality of value. It is a simple matter 
to be original if value is omitted. No one has yet dis- 
covered the method for cultivating creative genius. 
Some men have extraordinary capacity, however, to 
stimulate others to achievement. 

Many conventional technologists are skeptical of 
the very existence of the unknown, and lack the emo- 
tional drive to achieve capital invention. Unless 
properly stimulated, they stay with their facts and 
never take exploratory voyages. It is necessary that 
students be developed who can conceive of unknown 
places to explore, have the daring to start, and the 
determination and patience to succeed. The future 
belongs to that society which not only recognizes but 
cultivates creative genius. 


Some wise old man gave a group of tired business 
men the following bit of philosophy : 


‘*If you keep your nose to the grindstone rough 
And keep it down there long enough 
You'll soon forget there are such things 
As brooks that babble and birds that sing. 
Three things your world will soon sompose 
Yourself, the stone, and your ground down nose.”’ 


As men, we need some clear, creative thoughts if we 
are to solve that ageless problem of adequate food for 
all men. It is wishful thinking to believe the problem 
will solve itself if we ignore it. 

The solution of the problem of food for man will 
be obtained only from alerted minds. Man can not 
solve problems he does not know exist. Answers are 
harvested from inquiry into natural phenomena. Re- 
sults are obtained by the application of the new in- 
formation for the betterment of mankind. The story 
of man’s food is an integral part of the story of man. 

The future of mankind rests heavily upon educated 
Food Technologists. Can we meet the challenge? 


Acknowledgments 
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Complete Flavors for 
Prepared Cake Mixes 


Complete Flavors for 
Prepared Icings 
and Prepared Puddings 


Supplementary 
Originated and made by specialists working ee 
for Instant 
within a specialized firm. These flavors are so versa- Chocolate 
tile that we can create and furnish to each maker his 
own individual, unduplicated flavor. 
Easy to use, easy to control. Easy on the budget, and 
already approved by housewives everywhere. Let us 
tell you about it and consider this an invitation to all 
Food Technologists to write or visit our Laboratory PRODUCTS 
DIVISION 


Flavor Clinic. 
/ANILLA LABORATORIES 


INCORPORATED 


The House of Creative Havors 
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Vitamin A isn’t news 
... but this one is 


We've been supplying vitamin A in liquid form for two decades 
ever since food manufacturers first started fortifying their 
product with the vitamin. 

Now we have a dry product—Myvax® Dry Vitamin A Palmi- 
tate. Because it’s dry, you can add it to foods where the usual 
liquid forms of vitamin A pose problems. Because it’s so stable, 
you can add the sales advantages of vitamin A to foods where 
conditions of high humidity had made it otherwise impractical] 
to use a dry vitamin A. 

Stability is our forte. Tests show Myvax Dry Vitamin A Palmi- 
tate loses less than 1% of its potency per month at 50% relative 
humidity and 20°C. It’s the inherent stability of the palmitate 
form, among other things, that does the job. 

Myvax Dry Vitamin A Palmitate has $00,000 units of vitamin 
A per gram. The particle size is right for easy handling and 
blending with other food ingredients. The carrier for the vita- 
min A is wholesome, edible gelatin. The product is available 
with several vitamin D potencies, if you wish. 

Try it. We'll be happy to send samples, do an analysis of the 
vitamin A content of the food you use it in, work with you in 
stability tests. Write Distillation Products Industries, Roch- 
ester 3, N. Y. Sales offices: New York, Chicago, and Memphis « 
W. M. Gillies, Inc., West Coast e Charles Albert Smith Limited, 
Montreal and Toronto. 


leaders in research and 
production of vitamin A 


Distillation Products Industries 
is o division of Eastman Kodak Company 


Also... vitamin E... 
distilled monoglycerides ... 
some 3600 Eastman Organic 
Chemicals for 

science and industry 


IFT News 


PUGET SOUND 


The Fall meeting of the Section, held in Seattle, 
featured a talk by Dr. Paul Trussel of the British 
Columbia Research Council on ‘* Bacterial Spoilage In 
Shell Eggs and It’s Control.’’ Approximately 40 
members, wives and guests attended. 

An informal breakfast get-together with the Ore- 
gon Section of Food Technologists was convened 
January 8 in conjunction with the annual meeting of 
the Northwest Canners and Freezers Association in 
Seattle January 6, 7, 8. 

—Marwell E. Gibson, Jr. 


W. NEW YORK 


Mr. Charles K. Brett, Supervisor Marketing In- 
vestigations, Commerciai Research Department, Conti- 
nental Can Company, Inec., New York City, addressed 
the December 17 dinner meeting at the Hotel Markeen, 
Buffalo, N. Y. This meeting being a ‘‘ Ladies’ Night’”’ 
event, Mr. Brett’s topic ‘‘ How Consumer Preferences 
Help Us’’ was appropriate for the occasion. 


DIXIE 


The Section held its Fall meeting at the Briarcliff 
Hotel in Atlanta, Georgia. Dr. Martin S. Peterson, 
editor of Foop TecuNnoLocy and Food Research, was 
the guest speaker. Dr. Peterson reviewed briefly 
the growth and seope of food research literature with 
special reference to the IFT journals. He also called 
attention to the improvement in technical writing 
over the years but stressed the continued need for 
good organization, for clear-cut, evidence-based in- 
terpretation of the data, and for economy in wordage, 
tabulation, and illustrative matter. The latter is 
sometimes a luxury rather than a necessity. Mathe- 
matical equations used in statistical exposition are 
perhaps the most expensive items in “printing and 
should be carefully checked for accuracy to avoid 
resetting. 

The acute need for organizing food research and 
engineering literature for ready retrieval was dis- 
cussed. This need is universal in the scientific and 
technical world but it would help greatly if each of 
the technical fields could establish a facility to econ- 
trol its growing bibliography. As a sidelight, the 
speaker remarked upon the impact of developments 
looking toward space travel. Research on food for 
space voyages may become a respected project and 
develop a substantial literature sooner than we might 
expect. 

—Cora Ellis 
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What can distilled monoglycerides do for these foods? 


When you take a reaction mixture of mono- and diglycerides and 
use molecular distillation to produce a monoglyceride emulsifier 
of exceptional purity, some wonderful things can happen. For 
example: 

In dessert toppings 
can make ordinary homogenized milk whip up into a lovely 


with Myverol® Distilled Monoglycerides you 


whipped product with good texture and overrun. With vegetable- 
oil-based toppings, you can use Myverol to give you the high over- 
run and low whipping time you seck. 

In ice cream—Myverol, along with an appropriate stabilizer, can 
be used to control overrun, produce a product with excellent 
dryness and melt-down. It works as well in vegetable-based 


frozen desserts as it does in dairy-based products. 

In many, many other foods, too, Myverol gives you product and 
processing advantages you may be missing. 

Myverol Distilled 
number of types made from most common fats and oils. The only 


Monoglyceride emulsifiers are available in a 


problem is which type, or combination of types, will best help 
do the job you want. We're ready to go to work with you on this 
or supply samples for you to work with yourself. To get started, 
write Distillation Products Industries, Rochester 3, N. Y. Sales 
offices: New York, Chicago, and Memphis e W. M. Gillies, Inc., 
West Albert 
Toronto. 


Coast e Charles Smith Limited, Montreal and 


distillers of monoglycerides made from natural fats and oils 


Also ... Vitamin A in bulk 
for foods 


and pharmaceuticals 


Distillation Products Industries is « division o¢ Eastman Kodak Company 
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NEW YORK 


‘A new era of foods tailored for the nutritional 
needs of various segments of our population’’ was 
deseribed by Carl B. Henrichson of the Du Pont Com- 
pany at a recent meeting of the New York section. 
Ile compared the ‘‘tailormade food era’’ with the 
development of **convenience foods’’ and the elimina- 
tion of seasonal variations and quality variations in 
foods available to American tables. 

‘Each of these achievements,’’ he said, “‘was the 
result of the inventiveness and imagination of food 
technologists, and the ability of the food industry 

itself to envision and sat- 
isfy the needs of the Ameri- 
can consumer. . . . Now 
there is a need for low- 
calorie foods that will sat- 
isfy the appetite of the 
American consumer who 
tends toward overweight, 
and enable him to continue 
to enjoy eating and yet 
avoid the health problem 
that comes from over-con- 
sumption of calories.’’ 
Mr. Henrichson went on 
to point out that nonnu- 
tritive sweeteners, such as 
Carl B. Henrichson calcium and sodium eyela- 
mates and saccharin, represent only one avenue for 
reducing calorie consumption or for weight control. 
‘* However, since artificially sweetened foods in- 


MAPLE 
CARAMEL 
LICORICE 
NUT 
BUTTERSCOTCH 


CYCLOROME-10 MAGNIFIES ANY FINE FLAVOR 


Cyclorome-10 is a pure aromatic ketone. 
Indispensable to intensify and stabilize 
fine flavors. Heat resistant. Completely 
soluble in propylene glycol. Use up to 
10% in maple, butterscotch, and 
caramel flavors. Price: $18.00 per lb. 


Or. Alexander Katz Co. 


Division of 


Branch Offices in Principal 
U.S. and Foreign Cities 


crease the variety and the amount of foods that can 
be consumed within a dietary caloric allotment, they 
make calorie controlled diets more enjoyable,’’ he 
declared. ‘‘These nonnutritive sweeteners are only 
part of the answer in reducing the calories in a given 
food item. They take care of the sweet flavor, but they 
do not affect the calorie count of fats and starches in 
the recipe—and they do not provide the physical 
qualities of the sugar which they replace.”’ 

Pointing out that it may be possible to satisfy vari- 
ous appetities for normal calorie foods with low- 
calorie items which are unlike conventional foods, Mr. 
Henrichson stated: ‘‘It has been our conclusion that 
one of the biggest obstacles standing in the food teech- 
nologist’s way in the development of dietetic low- 
calorie foods is their desire to duplicate conventional 
foods.’’ 

Using jelly as an example, he cited the difficulty of 
producing a good quality jelly without sugar. ‘‘ How- 
ever, is duplication necessary ?’’ he asked. ‘* Would 
we not be able to reach this market and satisfy the 
jelly appetite with a new fruit spread that serves the 
same end use? ... We can carry this same kind of 
thinking into other low-calorie foods and food fields 
—not duplicating or imitating but developing a 
product which will appeal to a given appetite... . 

‘‘The key to success in the development of low- 
calorie food products,’’ he coneluded, ‘‘lies not in 
trying to duplicate normal calorie foods, but in the 
ability of food technologists to create new, low-calorie 
food concepts which will satisfy our various appe- 
tites.”’ 


TEXAS 


The winter meeting of the Section was held in 
Houston on December 12 at the Ben Milam Hotel. The 
formal meeting was preceded by a social dinner hour. 
Following the business session, Dr. Raymond Reiser 
of the Biochemistry and Nutrition Department, Texas 
A. & M. College, spoke on ‘‘The Fat We Eat.’’ The 
possible relation of human disease to fat in the diet 
precipitated a stimulating discussion period following 
his talk. 

—E. E. Burns 


PHILADELPHIA 


The feature of the December meeting was a discus- 
sion of coffee, the topic being *‘ All About Coffee.’’ 
Speaker was Dr. Frederick R. Greenbaum, Research 
Chemist of Kwik Kafe Coffee Processors, Hatboro, 
Penna. Dr. Greenbaum has a background of suine 30 
years experience as a teacher, lecturer, and researcher 
in the pharmaceutical, medical and chemical indus- 
try. With the aid of a color film, he explained the 
history, cultivation and processing of the coffee bean, 
together with information on the chemical and physio- 
logical aspects of coffee. The question and answer 
period following the discussion inevitably led to the 
subject ‘‘How does one make a good cup of coffee ?’’ 

The December meeting was our annual ‘‘Christmas- 
Ladies’ Night.’’ It was a great success. The Section 
is looking forward to the February meeting, the topic 
of which will be ‘‘The Freeze Drying of Foods.”’ 

—Fred B. Jacobson 
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tells you for the first time all about 
the safe, sure, yellow, pure food 
coloring with vitamin A value — 


| ‘BETA CAROTENE 


“Why Is Color So Important? 
You pick the big, colorful apple 
and every bite seems to taste bet- 
ter . . . The best-looking foods 
seem to be the best-tasting.” 


“Color calls to your ap- 
petite — and beta carotene 
makes a compelling call to 
good things, good foods, 
good nutrition, and good 
living.” 


This is a technically accurate, interesting, and informing book. 
It tells you why carotene is no stranger to us . . . the story of the 
carotenoid family and carotene’s history . . . all about beta caro- 
tene’s safety . . . how to use it most profitably in processing foods 
. why it has important vitamin A value . . . how man matches 
Nature to make carotene. 
If you’re concerned with the processing, preparation, market- 
ing, advertising, or constant improvement of food, send today for 
your own copy. There’s no charge, of course. 


To: Vitamin Division 


Dept. FT-2 
Hoffmann-La Roche Inc. 
Se his 
Nutley 10, New Jersey Send this coupon 
Please send me a copy of for YOUR FREE COPY 


“The Story of Nature’s Yellow — Beta Carotene.” 


of the new Carotene brochure 


Name___ 
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the 


greatest 
advance 
in meat seasoning 


Scientifically manufactured MAGNA 
SPICE CONCENTROLS have modernized 
the seasoning of meats by making avail- 
able the true flavor components of herbs 
and spices in the most concentrated form 
known to Science .. . yet easily processed 
in your own plant. All the flavor is re- 
leased immediately. Each batch of your 
product is uniformly and identically seas- 
oned. 


@ Out perform crude herbs and 
spices. 


@ Easy to measure — easy to mix. 


® No spoilage. 
@ Cut seasoning costs up to 40%. 


Write for the new MM&R booklet — “The 
Greatest Advance in Meat Seasoning.” 


MAGNUS, MABEE & REYNARD, INC. 


Since 1895 ¢ One of the World's Greatest 
Suppliers of Essential Oils and Flavors 
16 DESBROSSES STREET, NEW YORK 13, N. Y., U.S.A, 
221 NORTH LoSALLE STREET, CHICAGO 1, ILL, U.S.A. 


tion with books and articles written 


Literature 
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THe FREEZING PRESERVATION OF Foops—VoLUME II 

Freezing of Precooked and Prepared Foods. Donal.| 
K. Tressler and Clifford F. Evers. The Avi Publish- 
ing Company, Ine., Westport, Connecticut. 1957. 

In recent years, the trend to produce convenience 
foods for retail consumption and portion control foods 
for institutions has been growing at a phenomenal 
rate. Year by year, more items are available to re- 
duce the homemakers’ ‘‘kitchen time’’ and eliminate 
food and labor waste in publie feeding establishments. 
The concept of prepared, precooked and pre-portione: 
foods has become accepted so rapidly, that this new 
important segment of the frozen food industry is 
eventually expected to become the top sales item in 
the retail freezer cabinet. For institutions, as labor 
costs rise, the tendency to produce prepared 
foods for feeding establishments in central commis 


frozen 


_saries and/or purchase prepared portioned frozen 


foods from manufacturers will spread as more organi 
zations awaken to the savings made and control of 
quality possible in this system of food preparation. 
The foregoing observations are well documented in 
the newly published Volume II of the Freezing Preser- 
vation of Foods. It is natural that Dr. Donald K. 


| Tressler and Mr. Clifford F. Evers, should recognize 


this situation. Both authors have had a tremendous 


| amount of experience in all phases of preservation of 


foods by freezing. For over twenty-five years, both 
have been convineed that the sale of prepared frozen 


products would become an accepted fact in marketing 
| practice. They were members of a team at Birdseye 
| Laboratories in the early thirties working on such 
| items; their belief in the practicability of prepared 


foods is now justified. Their sense of timing in bring- 
ing the new volume to press now is proof of their 


| understanding of the prepared frozen food field. 


| Everything ever published has been considered 


This new volume of the augmented edition is a 


| compilation of a mountainous amount of data about 


the full line of prepared frozen foods. Most of the 


| data presented is not original with the authors. It 


represents an extremely fine review of the literature 
available; compiled, reviewed, summarized into con- 
cise statements and integrated with other material 
into a book assembled on a definite plan; namely, 
classification by product. All of the literature known 


| to the reviewer in the course of reading on this sub- 


ject for 10 or 12 years appears to be ineluded. The 
more the volume is studied, the stronger is the belief 
that everything ever published on the subject has 
been considered by the authors for inclusion. 

Before this book appeared on the scene, it was neces- 
sary to study a variety of trade publications, pro- 
fessional society journals and abstracts, in conjune- 
for the home 
freezer to obtain data for use in the commercial prepa- 
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NESTLE QUALITY 


ALWAYS IN THE FOREGROUND 


Not by chance have Nestlé’s chocolate liquors 
and coatings come by their favored status 
with leading bakers. Their reputation is maintained 


at every step by Nestlé’s Quality Control. 


NESTLEs 


THE NESTLE COMPANY, INC. 


2 WILLIAM STREET - WHITE PLAINS, N.V 


® Trade Mark Reg 
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SHEFTENE’ 
CONCENTRATED 
MILK PROTEINS 


For Multiple Amino Acid Supplementation of 


BAKERY PRODUCTS 
FLOUR + CEREALS 
INFANT FOODS 

GERIATRIC DIETS 


Rich in LYSINE 
AND WITH ALL 


ESSENTIAL 


AMINO ACIDS 
IN PROPER BALANCE 


SHEFTENE Milk Proteins added to your food products 
give that extra plus in nutritive value. 


The SHEFTENES provide all 8 essential amino acids in 
proper balance . . . with an abundance of Lysine. This 
factor assures you of the best in quality of protein that can 
be built into your bokery products, flour, cereals, infant 
and geriatric foods. 

SHEFTENE Milk Proteins are wholesome, edible products 
of high-quality, balanced protein content, capable of sup- 
porting growth and maintaining nitrogen equilibrium. 


THE SHEFTENE® SERIES 

includes the following milk protein concentrates: SHEFTENE 
C2 Edible Casein Flour (soluble form), and SHEFTENE C2 
Edible Casein .. . to improve nutritive value of bakery 
products, flour, cereals —SHEFTENE Calcium Caseinate . . . 
for supplementation of bakery products, flour, cereals; 
pharmaceutical, infant food and dietetic preparations — 
SHEFTENE 60 . . . an excellent oral supplement for dietary 
foods and geriatric diet preparations. 


THESE SHEFTENE PRODUCTS ARE 
AVAILABLE IN QUANTITIES TO 
MEET YOUR REQUIREMENTS 


Make no mistake about it— your consumer/customers 


know the all-important factor in high protein foods is high 

quality. Sheftenes, being milk proteins, are the highest 

quality of all. They add not only to the nutritional value of 

your products, but to their flavor, appearance and scale- 

ability as well. And they come in a form that is easy both 

to assimilate and to process. Send for samples today. 
Write or Phone Dept. FT-258 


MILK PROTEIN HEADQUARTERS 


HEFPFIELD CHEMICAL 
Norwich, N. ¥. 


A DIVISION OF NATIONAL DAIRY PRODUCTS CORPORATION 


ration of precooked frozen foods. Here for the first 
time is a reference book prepared for and shaped to 
industry use. Perhaps more useful to the small packer 
than to the large firm with its own research staff, it is 
nevertheless a reference for everyone connected with 
research or production of prepared foods. It is par- 
ticularly valuable because of the well prepared and 
annotated bibliography at the end of each chapter. 

Although much is now known about the freezing of 
cooked foods, none can predict with certainty the 
storage life of a new product. The data presented in 
chapter 22, listing those products with anticipated 
short, medium, and long storage limits are invaluable. 

The authors succinctly summarize the problems of 
the frozen food producer in one sentence (Chapter 
22, Storage of Precooked Frozen Foods) : ** However, 
the authors have evidence to indicate that if sufficient 
care is taken in the selection of the formulas used, the 
ingredients chosen, the method of cooking employed, 
and the packaging materials and method of packaging 
used, products ... can be produced which will retain 
their fresh qualities. ... °’ The period of time men- 
tioned is not important. But it is important that the 
authors know how to produce quality products of long 
stability and realize the effect of improper ingredients, 
methods of cooking, and packaging. In this respect 
they differ from other authorities, and they so state 
in this chapter. 

A major weakness in the book, in the reviewers 
opinion, is best expressed by a quotation following 
the one shown above: ‘‘It is dangerous to draw too 
sweeping generalizations concerning the probable 
storage life of any CLASS of products.’’ Each and 
every detail must be considered individually—appears 
to be the philosophy of the authors. In view of the 
avoidance of general considerations, the reader is pre- 
sented with the problem of struggling to sift for the 
conclusive opinion a tremendous mass of data. Per- 
haps this feeling is peculiar only to the person who 
reads the entire volume page by page. Perhaps the 
reader using the book for reference will not feel the 
burden of too many quotations from the authorities. 
However, the problem will face students required to 
read the entire volume and those who attempt to 
orient themselves in the same fashion. 

The other weakness apparent to the reviewer is the 
use of old formulas and data without revision from 
the earlier chapter in the previous editions. Page 
after page of recipes or formulas are presented. Some 
of them follow all of the advice given by the authors 
in other chapters. Others, not revised, could cause 
grief to producers attempting to use them without 
change. Some of the data presented on the palata- 
bility of precooked foods reheated by varying methods 
and equipment is now outmoded and not in agreement 
with recent data obtained in private surveys made by 
industry. It is true that these data have not been 
published, but research circles must be cognizant of 
these facts. New packaging methods discussed in this 
volume account for some of the reviewer’s difference 
of opinion with the data. 

In general, however, the authors present a balanced 
understanding of both research and practical produe- 
tion problems. The book is exceptional in its survey 
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Beca use... 


the best products you can make depend on 


the best ingredients you can buy... 
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VITAMINS 


Essential vitamins by “TERWIN 
U.S.P. ... in bulk ana specially 
prepared carriers . . . quick de- 
livery ...any quantity, any time. 
Quality control under constant 
direction of experienced’ special- 
ists assures potency, purity, de- 
pendability of each individual 
batch. 


Parakee 


£000 


Parakest 


' CERTIFIED F.D.& C. COLORS 


A complete line of pure colors. 
Leaders in basic color field for 
more than 25 years. PARAKEET 
COLORS add eye and sales appeal 
to many famous food and drug 
products. Carefully controlled 
manufacture, rigid laboratory 
testing guarantee top quality col- 
ors. Any shade or color combina- 
tion desired can be produced. 


ZIMCO U.S. P. VANILLIN 


Made by world’s largest producer 
of Vanillin. Exquisite flavor and 
delectable aroma. Pure... only 
U.S.P. pure crystals, giving true, 
vanilla-like flavor. Soluble... 
dissolves quicker due to uniform 
crystalline structure. Uniform.. 

flavor never varies—use ZIMCO as 
a standard in determining your 
formula. Availability... unlimited 


supply of basic material—ample 
plant capacity. 


For Further Information 
on Sterwin Products Write: 


Subsidiary of Sterling Drug Inc. 
1450 BROADWAY, NEW YORK 168, N.Y. 


STERWIN HEL 
SANITIZING cei. 
The Original 
ntrolled and tes 
i 


STOCKED FOR QUICK DELIVERY AT: 
Atlant a, Eva ton, Dallas, 
s, Portland, 
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How does your product rate? 


Is it “in the bag” at the check-out counter 
or blissfully gathering dust on the shelf? 
A consumer's taste reflects directly on 
your profit. Develop that taste for your 
product by including P & § flavors in all 
your formulas. 

Put taste in your product by writing for 


a free sample now! No obligation. 


POLAK & SCHWARZ, INC. 


667 WASHINGTON ST., NEW YORK 14, N.Y. 


Offices: Chicago, tl.; Los Angeles. Calif.; Toronto, Can.; 
Plants: Teterboro & Guttenberg, N.).; Culver City, Calif ; 
New York, N.Y 


of the new industry—literally, from soup to nuts. 
Special information is presented about feeding estab- 
lishment use and preparation of frozen foods in data 
supplied the authors by the National Restaurant As- 
sociation. Frequent reference is made to work per- 
formed for and by Government agencies as well as 
extracts from the current military specification for 
Meals, Pre-cooked, Frozen. There is a good descrip- 
tion of the present use of such meals by the U. S. Air 
Force, including menus and methods of reheating 
aboard aircraft. 


Some outstanding chapters 

The reviewer believes the following chapters to be 
the most distinctive because they present new and 
original information not available in complete form 
elsewhere. 


Chapter 2—Special Problems in Preparing, Freez- 
ing, Storing, Transporting and Mar- 
keting 

Chapter 3—Packaging 

Chapter 12—Sauces and Gravies 

Chapter 21—Complete Meals 

Chapter 23—Handling and Use of Frozen Pre-cooked 
Foods—Special Reseating Equipment 

Chapter 24—Food Freezing and Use of Frozen 

Foods in Publie Feeding Establish- 


ments 


For those interested, there are chapters covering in 
generous detail each type of frozen foods as classified 
by the authors. Chapters covering Poultry Products 
and Pot Pies; Pre-cooked Vegetables; Nationally 
Foods; Fruit Products; Iee Creams and Sherbets; 
three chapters on Baked Products; and also one on 
a product new to freezing, Confections. 


Summing it up, The Freezing Preservation of 


Foods, Volume II is an excellent text for schools; for 
industry, an excellent reference; for public feeding 
establishments, a guide to future development; for 
the public in general, a manual of information not 
previously known outside of research circles. 


JosePpH W. BarcLay 
Seabrook, New Jersey 


Atomic ENerGy IN AGRICULTURE. William E. Dick. 
Philosophical Library. New York, N.Y. 150 pages. 


Progress on the peaceful uses of the atom as it 
affects the agricultural sciences is delineated in this 
succinct and interesting book. The author has made 
use of several of the outstanding papers presented at 
the international conference (1955) at Geneva. Scope 
of the work begins with ‘‘remaking crop plants with 
radiation’’ and ends with ‘‘atomic radiation and food 
preservation.’’ The author of Atomic Energy in Agri- 
culture, who has worked as a research biologist and 
also as an editor of chemical journals, addresses the 
general science reader. 
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Vegetable canners ... bakers .. . butter, 
cheese and oleomargarine manufac- 
turers ... meat packers... fish packers 

. Virtually the entire food-processing 
industry agrees: Sterling Purified Salt 
is a superior product. Experience on pro- 
duction lines everywhere has shown 
that Sterling Purified Salt always pro- 


tects the flavor, color arid texture of 


food. Thus, it is 
used *‘whenever 
salt of the highest 
quality is needed.” 


Sterling Purified 

- Salt is guaranteed 
to contain more than 99.95 °% sodium 
chloride. There are never more than 40 
parts per million combined calcium and 
magnesium, never more than 0.5 parts 
per million copper or iron. Downgrad- 
ing of food—caused by excessive cal- 
cium or magnesium content in salt 
is eliminated. 


Here’s what food processors have 
to say about this remarkable high- 
purity salt: 


“We've been using Sterling Purified 
Canners Salt for years on our lines, be- 
cause we like the way canned vegetables 
always retain their rich natural colors.” 


““We've licked the problem of oxi- 
dative rancidity in vegetable fats and 


Salt Efficiently 


by INTERNATIONAL SALT COMPANY, INC.—America’s largest producer of salt 


oils caused by impurities in ordinary 
salt. We use only Sterling Purified Salt.”’ 


A meat packer has this to say: “We 
always use Sterling Purified Salt to pro- 
tect meat flavors.” 


A successful baker reports: “Every 
loaf of bread and every cake we bake 
has just the right texture. One of the 
important reasons is that we always use 
Sterling Purified Bakers Salt to prepare 
the sponge.” 


These are typical of the comments 
food processors have for the quality of 
Sterling Purified Salt. 


Equally favorable are the reports on 
Sterling Purified Salt’s additional fea- 
tures. Because it’s a granulated salt, it 
offers these distinct advantages: 


1. It won't break up 
in shipping or han- 
dling —always main- 
tains its uniform 
rig crystal size. 

2. It has a constant 
volume for any given 
weight—can be measured with precision 
on either a weight or a volume basis. 
3. It dissolves instantly and uniformly 
in every type of salting operation. 


You can use Sterling Purified Salt 
dry, or in brine form, with equal effec- 


PURIFIED 
SALT 


(NTERRATIONAL SALT CO. SCRANTON. 
FOO rovers 


PURIFIED CANNERS 
SALT 


INTERRATIONAL SALT CO. SORAMTTOM. 
rover 


STERLING PURIFIED SALT... CANNERS SALT...AND BAKERS SALT 
are all the same high quality. They more than meet the low requirements for 
calcium, magnesium, copper and iron for the entire food-processing industry. 


PURIFIED BAKERS 
SALT 


FOO 


Sterling Purified Salt Always 
Protects Flavor, Color, Texture 


tiveness. Many of today’s food proc- 
essors, however, find brine most con- 
venient and economical, because it 
greatly simplifies salt handling and 
reduces salt consumption. To make 
high-quality brine automatically from 
Sterling Purified Salt, International has 
developed the Sterling Evaporated Salt 
Dissolver in many custom designs and 
sizes ... in steel, Monel metal, or cor- 
rosion-proof plastic. 


Other Modern Equipment 
Dispenses Sterling Purified Salt 
in Bulk, Tablets, Brine 


Today's canners 
benefit from three 
more efficient, mod- 
ern salt-dispensing 
machines available 
from International. 
The newest one is the Sterling “Electro- 
Portioner” Brine Dispenser, which can 
dispense brine into as many as 300 cans 
per minute—with consistent accuracy. 
Also available is the Sterling Saltomat, 
for depositing Sterling Purified Salt 
tablets into cans on fast-moving lines 
...and the Sterling Bulk Salt Dis- 
penser, which handles Sterling Purified 
Salt in dry, granular form. 


FOR COMPLETE DETAILS on salt dis- 
pensers, brine-making equipment, or 
salt-handling techniques . . . and for 
expert technical assistance on any prob- 
lem of salt or brine—get in touch with 
International Salt Co. One of our “*Salt 
Specialists” will be glad to help you get 
maximum efficiency and economy from 
the salt you use. 


International Salt Co., Scranton, Pa. 


Sales Offices: Atlanta, Ga.; Chicago, Ill.; New 
Orleans, La.; Baltimore, Md.; Boston, Mass.; 
Detroit, Mich.; St. Louis, Mo.; Newark, N. J.; 


Buffalo, N. Y.; New York, N. Y.; Cincinnati, O.; 
Cleveland, O.; Philadelphia, Pa.; Pittsburgh, Pa.; 
Memphis, Tenn.; and Richmond, Va 
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Cioups Over Destiny. Charles 
Raymond Stumbo. Vantage Press, 
New York. $3.75. 

At the opposite pole from food 
science and technology, Clouds Over 
Destiny deserves, nevertheless, a 
review in a food journal. For one 
thing, it is an event of considerable 
interest for the simple reason that 
it was written 
by a scientist. 
To be literate in 
science as well 
as letters is an 
achievement not 
to be disregard- 
ed. A certain 
amount of an- 
tagonism  be- 
tween the arts 
and seiences, ex- 
hibited, if no- 
where else, in academic circles, has 
given rise to the notion that an 
artist cannot be literate in the 
sciences and a scientist cannot be 
literate in the arts. Both view- 
points are non sequiturs. 

Clouds Over Destiny portrays 
the simple, relatively uncompli- 
cated culture of a Kansas farm 
family and the rural community of 
which they are a part. The country 
doctor, the newly-arrived, attrac- 
tive school-marm, the blunt-spoken 
Scandinavian farmer—all are 
there. Into this intensely inte- 
grated community the author in- 
troduces a fugitive from a Califor- 
nian urban environment, a profes- 
sional man who has had to eseape 
from an impending ‘‘John Doe’’ 
criminal charge ; namely this, leav- 
ing the scene of an auto accident. 
Add to these elements of the story, 
the fact that the victim of the hit- 
and-run accident is a young girl, 
and you have the materials for this 
study of how a stranger, disturbed 
in mind, is rehabilitated by the 
emotional steadiness, realistic atti- 
tudes, and ideals of conduct of this 
Kansas rural community. To ap- 
preciate the values of Clouds Over 
Destiny requires a sophistication 
that rises above any weighting of 
urban over rural attitudes or set- 
ting one’s own environment or be- 
liefs or sentiments above those set 
forth in Stumbo’s novel. This is 
an earthy ‘‘great outdoors’’ world 
that we enter as we get out of the 


Cc. R. Stumbo 
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boxcar with the hero, Rod Banyon, 
as he chooses to call himself, and 
find ourselves in the sunny dry air 
of the Kansas plain. The story 
from that point on is the story of 
a man who, because of paternal 
domination during childhood and 
youth, has never ‘‘belonged’’ but 
who, now, for the first time in his 
life, can share in the toil, social ae- 
tivities, habits, beliefs, troubles, 
and triumphs of a cultural entity, 
rural Kansas, and—eventually— 
be accepted. The path is not always 
easy. The hero, though adult in 
years, must submit to the rites of 
in Kansas—con- 
quering, with his bare firsts, a rural 
bully, accepting with equanimity 
some practical jokes of the good 
old farm type, and perpetrating 
some of his own in return. On pain 
of not being accepted, he even has 
to change over from classical to col- 
loquial grammar on occasion. But 
with eagerness, he participates to 
the full in the culture which, day 
by day, is regenerating his badly 
stunned mind and heart. If we ean 
think of American life as econ- 
trolled by regional interpretations 
of our basie ideas, institutions, and 
behavior patterns, here, in Clouds 
Over Destiny, is an interesting pro- 
jection of those controls as ex- 
pressed in rural Kansas, cireum 
1928. If the sun shines a little 
brighter in Kansas, so also do many 
of our national sentiments. 

The concluding chapters of 
Clouds Over Destiny coneern the 
culmination of the romantie epi- 
sode of the novel. Stumbo’s nar- 
rative talent is at its best in these 
chapters and they add _ substan- 
tially to the structure of the book. 
In these chapters the events in the 
lives of the hero and heroine, only 
shadowed in the earlier pages, 
come into clear view. The purge of 
doubts and frustrations that have 
beset both leading characters also 
occurs, and one leaves the novel 
with the feeling that the strands of 
the story have been skillfully 
woven into a completed pattern. 

Clouds Over Destiny is a econtri- 
bution toward defining those deter- 
minants in the regional life of 
America that we can never know 
too much about. If this reviewer 
were writing a dictionary of motifs 


and social patterns in American 
literature, he would enter Clouds 
Over Destiny under Regional Life, 
Kansas: language, customs, stand- 
ards, psychology, environmental 
factors. Under this last category, 
so help me, there would have to be 
a footnote on that comical piece of 
environmental equipment made 
famous by Chie Sale. 

Martin 8S. PETERSON 

Chicago, Illinois 


LITERATURE ON 
FOOD RESEARCH 
AND TECHNOLOGY ' 


Commodities 


Bulk milk handling; papers presented at 
the National Conference on Bulk Milk 
Handling, May 13-14, 1957. Compiled 
by Carl W. Hale and Donald L. Mur- 
ray. East Lansing, Mich., Michigan 
State University and Agricultural Ex- 
periment Station, Departments of En- 
gineering and Dairy, 1957. 112, 20 p. 
processed. 

Papers presented at the first national 
conference cover various angles of 
handling and use of bulk milk tanks, 
and includes a report of two surveys of 
trends in use. 


Dairy statistics. B. H. Bennet and others. 
Washington, U. S. Govt. Print. Off., 
1957. 389 p. (U. S. Department of 
Agriculture. Statistical bulletin, no. 
218.) pap. $1.75. 


Demand for alternative forms of chicken 
meat, E. B. Hogan. Kingston, R. I., 
1956. (Rhode Island. Agricultural 
Experiment Station. Bulletin, 334.) 


Fiuid and dry milk consumption in 
Rhode Island, by M. I. Zawadzkhi and 
I. W. Mitchell. Kingston, R. I., 1957. 
21 p. (Rhode Island. Agriculturai Ex- 
periment Station. Bulletin 338.) 

A study of the changes in consump 
tion from 1950 through 1954, correlated 
with economic and temperature fae 
tors. 


Semaire d’etude sur 66 probleme des 
oligéléments dans la vie végétale et 
animale, 24-IV-1955. Citta del Vati 
eano, Ed. Pontificia Academia Scien- 
tarum, 1957. 617 p. (Pontificate Aeca- 
demiae Scientarum seripta varia, 14.) 

A series of articles on various phases 
of the problem of trace elements and 
microelements in both plants and ani 
mals. Articles in various languages in- 
eluding Italian, English, German and 
Spanish. 


1Material for this list should be sent to Dr. 
James G. Hodgson, Chief, Library Branch, 
Quartermaster Food and Container Institute for 
the Armed Forces, 1819 W. Pershing Road, 
Chicago 9, Illinois. 
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One look at the huge, sprawling buildings at one of the Exchange Products plants and you know that big things are 
For here citrus is king. Trucks pour in with fresh fruit from grevves all over California and Arizona. 
Conveyer belts hum along in every direction. And Exchange products are shipped to nearly every part of the world. 


happening inside. 


Why ‘Exchange’ products serve you better 


Exchange quality is assured by constant checking in 
extensive testing laboratories. In fact, rigid quality con- 


Utmost cleanliness is the watchword at Exchange 
Products plants. Everything has that “just washed- 
trols have been set up throughout the plant to make sure 


down”’ look. Every four hours, extraction equipment 
is completely cleaned. Every third day, the entire plant 
ough washing. 


that every product measures up to Exchange quality. 
Sunkist produces more than 400 different citrus products. 


closes down for a the 


The world’s largest citrus research department is main- 
tained by the Sunkist Growers to develop new growing 
methods, to improve manufacturing processes, and to 
perfect better products. Today, with a backlog of more 
than 60 years experience, Sunkist has accounted for 118 
separate U.S. patents. 


Just three of many Exchange products are Exchange 
Preserver’s Pectin—guarantees a more uniform finished 


product; Exchange Low Methoxyl Pectin—jells without 
sugar, tasteless, controls “weeping” in pies; Exchange 
Lemon Juice—brings out natural flavor of any food. 
Superior acidulant, excellent anti-oxidant. 


Sunkist Growers 


PRODUCTS DEPARTMENT + ONTARIO, CALIFORNIA 


Distributors for 
Exchange Lemon Products Co., Corona, Calif. « Exchange Orange Products Co., Ontario, Calif. 
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Food Engineering 


Drying farm crops, by Carl W. Hall. 
Ann Arbor, Mich., Edwards Brothers, 
1957. 336 p. 

Published by the Agricultural Con- 
suling Associates, Ine. of Reynolds- 
burg, Ohio the book covers both prac- 
tical and technical phases of the dry- 
ing of farm crops. 

Home freezing and canning by house- 
holds in United States by region. 
Washington, U. 8S. Govt. Print. Off., 
1957. 72 p. (U. 8S. Department of 
Agriculture. Household food consump- 
tion survey, 1955, Report 11.) pap. 
$0.45. 


Chemical Aspects 


Bakteriologische Grundlagen der chemo- 
therapeutischen Laboratoriumsprazis. 
Berlin, Springer, 1957. 210 p. Lw 
39.60. 

Biochemistry of some peptide and steroid 
antibodies. E. P. Abraham. New 
York, Wiley, 1957. 107 p. (CIBA lee- 
tures in microbial biochemistry.) 

Recent progress in the bacitracins 
and two families of cephalosporins. 
Author is Senior Research Officer at 
Sir William Dunn School of Pathology, 
Oxford University. 

Chemical methods for analysis of fruit 
and vegetable products. Ed. by J. A. 
Ruck. Summerland, B. C., 1956. 70 p. 
processed. (Canada. Department of 
Agriculture. Science Service. Contri- 
bution no. 350.) 

Dynamic aspects of biochemistry, 3d ed. 
Ernest Jay Baldwin. New York, Cam- 
bridge University Press, 1957. 545 p. 
$5.50. 

A considerable number of revisions 
over previous editions, with some new 
material. 

Mineral nutrition and the balance of life. 
Frank Albert Gilbert. Norman, Okla., 
University of Oklahoma Press, 1957. 
365 p. $5.95. 

Minerals and their significance to 
health in both plants and animals. A 
72 page bibliography. 


Physical Sciences 


Advances in radiobiology ; Proceedings of 
the Fifth International Conference on 
Radiobiology held in Stockholm on 
15th-19th August 1956. Edinburgh, 
Oliver and Boyd, 1957. 77 s 6 d. 

Ineludes material on irradiation. 

Atomic energy and agriculture; a sym- 
posium presented on December 27-29, 
1955, at the Atlanta meeting of the 
A.A.A.S. C. L. Comar and others, eds. 
Washington, American Association for 
the Advancement of Science, 1957. 
460 p. (AAAS Publication no. 49.) 
$9.50. 

Includes material on food preserva- 
tion by irradiation. 

Nuclear radiation in food and agricul- 
ture. W. Ralph Singleton. Princeton, 

D. Van Nostrand Company, 
380 p. (The Geneva series on 
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the Peaceful Uses of Atomic Energy. 
Dr. J. G. Becherley, General Editor.) 
$7.50. 

VII. 
sterilization of foods. 
trol of trichinosis. 


Food sterilization. Cold 
Radiation con- 


Economic Aspects 


Analysis of short time changes in price 
of butter at Chicago. Robert W. 
March, Elsie D. Anderson, and Jack 
E. Klein. Washington, U. S. Govt. 
Print. Off., 1957. 67 p. (U. 8S. Depart- 
ment of Agriculture. Marketing re- 
search report, 194.) pap. $0.40. 

Demand and price structure for dairy 
products. Anthony 8S. Rajho. Wash- 
ington, U. 8S. Govt. Print. Off., 1957. 
252 p. (United States. Department of 
Agriculture. Technical bulletin, 1168.) 
pap. $0.30. 

The measurement of levels of living with 
special reference to Jamaica. London, 
H. M. Sta. Off., 1957. (Colonial re- 
search studies no. 24.) 


ABSTRACTS 


ANALYTICAL METHODS 


Detection of chromatographic spots in 
paper. 

Szent-Gyoreyi, A. (Marine Biol. Lab., 
Woods Hole, Mass.). Science 126, 751 
(1957). 

Chromatographic spots not detected at 
room temp. were visible upon cooling by 
liquid nitrogen or dry ice. This method 
does not entail the alteration of sub- 
stance to be tested. 


Standards for pH measurements from 
60° to 95°C. 


Bower, V. E. AND Bares, R. G. J. Re- 
search Natl. Bur. Standards 59, 261-4 
(1957). 


The NBS standard pH seale is defined 
in terms of several reference solns. whose 
pH values (pH;) have heretofore been 
assigned only in the range 0° to 60°C. 
Recent measurements of the standard 
potential of the silver-silver-chloride elee- 
trode at temps. above 60° now permit 
this scale to be extended to 95° C. 


Titration of mixtures of acids. 


Sms, D. anp Perers, L. (Dept. of 
Textile Ind., Univ. of Leeds). Nature 
180, 805-6 (1957). 


Formulae are given for the calculation 
of titration curves of a mixt. of a strong 
and a weak acid. The detn. of the degree 
of polymerization of polypeptides by end 
group titration also involves a detn. of 
the amt. of weakly acidie carboxyl group 
in presence of a large excess of the base 
of a stronger acid. 


Ion exchange micromethods for separa- 
tion of fermentation acids. Deter- 
mination of fumaric acid in fermen- 
tion broth. 

VaNErren, C. H. anp McGrew, C. E. 
(Northern Regional Research Lab., 
U.S.D.A. Peoria, Ill.). Anal. Chem. 29, 
1506-9 (1957). 

Use of ion exchange resins to sep. fer 
mentation acids prior to titration pro- 
vides a simple and rapid method for acid 
detn. with a micro ion exchange column 
and samples of the order of 0.15 meq. of 
total acids led to the development of a 
rapid method for detn. of fumaric acid 
in fermentation broths. Recovery of 
added fumarie acid was 98.2%, with 
standard deviation of 1.52. Method also 
gave information concerning total acidity 
of fermentation broth and the nature of 
the remaining acids present. 


Glass electrode for measuring sodium ion. 

EISENMAN, G., Rupin, D. O. AND Cassy, 
J. U. (Eastern Penna. Psychiatrie Inst., 
Phila.). Science 126, 831-4 (1957 

The authors conclude that a sodium 
aluminosilicate glass containing 11 moles 
per cent of Na,O, 18 moles per cent of 
Al:Os, and 71 moles per cent of SiO 
offers electrodes of practical usefulness 
for selectively measuring the sodium ior 
activity as a continuous function of time 
in certain ionie mixts., including extra 
cellular biol. fluids. 


BIOLOGICAL SCIENCES 
Biochemistry 


A study of the metabolism of theobro- 
mine, theophylline, and catteine in 
man. 


CornisH, H. H. Aanp CHRISTMAN, A, A. 
(Dept. of Biol. Chem. Med. School, Univ. 
of Michigan, Ann Arbor). J. Biol. Chem. 
228, 315-23 (1957 


After suitable control periods on diets 
low in methylated purines, two human 
subjects received 1 g. doses of theobro 
mine, theophylline, and caffeine. Sixty- 
two per cent of the theobromine, 77% of 
the theophylline, and 66% of the caf 
feine were excreted in the form of methy!- 
xanthines and methyluric acids during 
the subsequent 48 hrs. The major part 
of the theobromine was excreted as 
methylxanthines. In contrast, the methyl- 
urie acids were the predominant excre- 
tory products of theophylline. After caf 
feine administration, approx. equal amts. 
of the methylxanthines and methyluric 
acids were present in the urine. 


Ascorbic acid catabolism in guinea pigs. 


SaLtomon, L. L. (Dept. of Biochem. 
and Nutrition, The Univ. of Texas, Gal 
veston). J. Biol. Chem. 228, 163-70 
(1957). 

The effect of toxin stress and seurvy 
on the rate of catabolism of ascorbic acid 
has been investigated and found to fol- 
low first-order kinetics in normal, scor 
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This unique water soluble colloid solves all 1 other problems: 
f 


THICKENING j Will thicken and give good body properties to syrups, 


fillings, meringues. 


SUSPENDING | Will suspend particles such as cocoa and citrus pulp. 


Will retard or prevent water migration and ice crystal 
formation in frozen foods. 


STABILIZATION | Will stabilize cake i ings, preventing excessive absorp- 
| 


tion or cracking and shaling. 


o7 
( )( 5 /O | Will stabilize the foam formation on beer. 


| yr , 
EMULSIFYING ) a Will produce stable oil in water emulsions even at 
O 


very low pH. Is most useful in French Dressings. 


GEL-PRODUCING | 80 % | Will form tender and tasty gels for food uses, such as 


desserts, fillings, bakery gels. 


Will produce an oil resistant film on paper while 1% 


FILM-FORMING | 15% solutions will form films suitable for coating food 


products. 
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*A type of hard biscuit or sea bread. 


TREMENDOUS SHELF-LIFE 
BUT TASTED LIKE OLD BRICKS! 


Even in the non-technological past, foods were available, such as the seaman’s hardtack, that 
would remain edible during a long period of storage. But the distance between edible and 
enjoyable is as vast as the ocean that Columbus crossed and today’s demand is for shelf-life, 
convenience and full, fresh, natural flavor. The first two factors have been made possible by 
modern food processing and the packaging industry . . . the latter by the development of 
locked-in flavors. DOLCOSEAL, spray dried FLAVORS by D&O represent such locked-in 
flavors at their best. They will deliver, consistently, to dry, packaged food products, the origi- 
nal, authentic flavor in undiminished strength and quality, even after prolonged shelf life. 
Cake, dough and batter mixes, beverage and dessert powders, condiments and confections add 
to their built-in convenience advantages, the repeat-sales clincher of unsurpassed taste-appeal 
when made with DOLCOSEAL FLAVORS. Don’t sell your convenience market customer just 
a sanitary version of hardtack ... sell him a. gourmet delight, via DOLCOSEAL spray 
dried FLAVORS! 


Our 159th Year of Service 


DODGE & OLCOTT, INC. 
180 Varick St., New York 14, N. Y. 
Sales Offices in Principal Cities 


Essential Oils « Aromatic Chemicals 
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Factors Affecting the Quality of Prepackaged Meat 


ll. E. Determining the Proportions of Heme 


a,b,c 


Derivatives in Fresh Meat 


Manuscript received March 20, 1956 


Six E THE COLOR of meat depends 
upon the chemical state of the meat in respect to 
myoglobin derivatives, a method of determining the 
relative concentrations of these derivatives in meat 
constitutes an important adjunct to the techniques of 
any study of this subject. A spectrophotometric 
method used rather extensively for making this de- 


termination is described by Lemberg and Legge (4) 


PRINCIPLES 


When a paralle! im of monochromatic light passes through 


a homogeneous medium, the intensity of the beam diminishes 


exponentially with the thickness of the medium. If J. is the in 
tensity of the incident beam, J, that of the emergent beam, lJ, 
the thickness of the medium in centimeters, and d, the optical 
density or absorbancy, as read on the speetrophotometer, we 


have the relationship, 


where E is the extinction coefficient. It is noted that, since d 
varies with concentration of the solute, E also varies with con 


centration. By definition, 


where E,y is the millimolar extinetion coefficient and Cm is 
the concentration of the solute in millimoles per liter. 

Since, in a solution in which the dissolved molecules are 
independent of one another and are equally influenced by thi 


molecules of a eolorless solvent, the absorbaney d of a given 


thickness of solution at any wave length is accepted to be a 
linear function of the concentration Cy» of the solute, we 


have, for a given wave length 


(zE 
where S is the slope of a straight line showing the relationship 
between d and Cw when wave length and the dimensional thick 


ness of the solution are constant. 
From (2E) and (zE 


Thus, at a given wave length, Ew» is independent of the con 
centration of the solute When Cy» is constant, however, (2E 
A report of work conducted by contract with the Bureau of 
Animal Industry, U. S. Department of Agriculture, with funds 
provi led under the Research and Marketing Act. 
"Paper of the Journal Series, N. J. Agricultural Experi 
nent Station, Rutgers University, The State University of N. J. 
The first published report on this work appeared in a 
thesis: ‘*The Development of a Spectro-Photometric Method 
for Estimation of the Pigmented Compounds of Meat’’ by 


Hormoz Broumand, Rutgers University, July, 1953. 


Hormoz Broumand, C. Olin Ball, 
and Elizabeth F. Stier 


Departments of Food Technology and 
Animal Husbandry, Rutgers Univer- 
sity, New Brunswick, New Jersey 


shows that E,,.y varies directly as d and varies inversely as l. 
When both Cay and 1 are constant, the maximum E,,y value 


occurs at the same wave length as the maximum d value. 


It is clear from eq. (2E) that, for a given solution in a 
given thickness (Cyn and 1 are constant), the ratio of the 
millimolar extinction coefficients at 2 different wave lengths is 
equal to the ratio of the measured absorbancies, d, of the solu 
tion at the same 2 wave lengths 

Curves published | Bowen (2) plotting millimolar extine 
tion coefficients of solutions of pure oxymyoglobin, metmyo- 


globin, and reduced myoglobin against wave lengths of light 
(Figure 1) show that the extinction coefficient of any solution 
containing only myoglobin, oxymyoglobin, and metmyoglobin 


in the pure state lies within the nits shown for various wave 


lengths in Table 1; also that at each of the 5 wave lengths 507, 
927, 553, 573, and 593 my, the extinction coefficient of myo- 
globin is the same as that of oxymyoglobin; at each of the 3 


y t} 
and 


wave lengths 473, extinction coefficient of 
oxymyoglobin is the same as that of metmyoglobin; and at each 
of the } Wave engths 462, 523 and 606 mag, myoglobin and 
metmyoglobin have identical extinction coefficients. These are 
wave lengths at which isobestic points (intersections) oceur in 


the system of 3 curves 


TABLE 1 
Ranges of millimolar extinction coefficients of three myoglobin 
derivatives at various wave lenyths 


Range 
n mu Range of Emy 


of the solution 


9.5 
475 4.4— 7.6 
507 5. 9.9 
2 6.7— 7.7 
525 7.5— 7.8 
27 7.3— 7.9 
4.3—12.7 
- 0-10.6 
O— 5.8 
17 to 5 
1.6 


PROCEDURE 


After this discussion of principles, we may enter a deserip 
tion of the proceedure for determining the concentrations of the 
myoglobin compounds. First step in the procedure deseribed 


by Lemberg and Legge (4) is to measure the absorbaney values 


” 


of the extract at three different wave lengths, \’, \’, \’”. Inas 
much as the extinction coefficients of all dissolved compounds 
in an extract are additive at all wave lengths, from equation 
2E), we may write, 


For wave length \’, E + 

For wave length E’ 

mM CmacOome I (2) 
For wave length E’ 
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E’, E”, and E” are extinction coefficients of the solution, are 
linear functions of the absorbanecy values, and therefore vary 
with the overall concentration of the substances in solution. 
These values are calculated by equation (1E) from the ab- 
sorbancy values of the solution as read on the spectropho- 
tometer. 

and are the millimolar extine- 
tion coefficients of reduced myoglobin at wave lengths \’, \”, 
and respectively. 

E’ and are the millimolar ex- 
tinetion coefficients of oxymyoglobin at wave lengths \’, \”, 
and respectively. 

and are the millimolar ex- 
tinction coefficients of metmyoglobin at wave lengths \’, \”, 
and respectively. 

Values of these millimolar extinction coefficients are taken 
from Figure 1. Thus, the values of all symbols in equations 
(1), (2), and (3) are known except Cmacav, Cmaco,u», and 
Cmumucuu», the concentrations of the 3 compounds in millimoles 
per liter. These are obtained by solving the equations. 

From the earlier discussion, it is seen that, if wave length ’ 
were 507, 527, 553, 573, or 593 mu, E’macwe, would equal 
E’maucoyuo); if wave length X” were 473, 525, or 597 mu, 
WOuld equal E” and if were 462, 523, or 
606 my, would equal Confining the values 
of X’, X”, and \”” to these wave lengths, therefore, would some- 
what simplify the solution of equations (1), (2) and (3). 

Theoretical exploration of possible advantages lying in the 
use of these selected wave lengths for determining the relative 
concentrations of myoglobin derivatives in an extract brought 
to light the following considerations: 

At any wave length, the value of the millimolar extinction 
coefficient, within the range shown in Table 1, depends upon 
the proportions existing among the amounts of the 3 com- 
pounds in the solution. A millimolar extinction coefficient 
measurement giving a value outside the range shown in Table 
1 for the wave length at which the measurement is made is an 
indication that the solution contains some compound or com- 
pounds other than the 3 myoglobin modifications which are 
represented by the table. Extraneous compounds could be 
present even though E,»» were within the range specified, 
provided the amount of such compounds present is not suffi- 
cient to move Ens» outside the range. 

In a solution of the 3 compounds, at any wave length at 
which 2 compounds have identical millimolar extinction co- 
efficients, the proportions of these 2 compounds, in respect to 
each other, may be changed at will without affecting the extinc- 
tion coefficient of the solution, as long as the proportion of 
the third compound to the combined amouats of the other two 
does not change. For example, at any of the wave lengths, 462, 
523, or 606 my, the extinction coefficient for a solution con 
taining oxymyoglobin and either reduced myoglobin or metmyo- 
globin or both, is constant as long as the per cent of oxymyo- 
globin in the total of the solute remains constant. If oxy- 
myoglobin is 30% of the solute, the remaining 70% may be 
divided between reduced myoglobin and metmyoglobin in any 
chosen proportions without changing the value of the extinction 
coefficient. 

A transposition of equation (3) demonstrates the truth of 
this statement mathematically. Assuming that 


(Camam + ) (3a) 

Since Cason + + = 100, it is clear that, 
as long as Cmaro,w») remains constant,C and may 
vary without restraint in relation to each other without chang- 
ing the valu: of E’”. 

These considerations motivated a study designed to discover 
whether or not the spectrophotometrie determination of the 
relative concentrations of myglobin derivatives in meat could 
be either further simplified or improved in accuracy, or both, 
by the employment of a revised type of approach using only 
the wave lengths of isobestic points in the millimolar extinction 
coefficient curves. The study produced what we call the ab- 


MILLIMOLAR EXTINCTION COEFFICIENT ( €.,M) 


600 
WAVE LENGTH (am 1h) 


Figure 1. Millimolar extinction coefficients of O.Mo, and 
MMb [Bowen (2) ]j. 


sorbancy ratio method, the development and testing of which 
will be described. 

Observing Table 1, it is clear that at wave length 507 my, if 
5.6 <Emu <9.9, the solution may be assumed to contain Y% 
metmyoglobin and (100 —X)% myoglobin and oxymyoglobin. 
A determination of Eas >9.9 or of Ens <5.6 at 507 my is 
taken as evidence that compounds other than myoglobin, oxy 
myoglobin, and metmyoglobin are present in appreciable quan 
tities in the solution. On the basis of this reasoning, since the 
ratio of absorbancies for any 2 wave lengths equals the ratio 
of the extinction coefficients for the same 2 wave lengths, the 

(d) at 507 mu 
value of ——--—————— of the solution containing 100% 
(d) at 573 mu 
(100 X 5.6) + (0 K 9.9) 


(Mb + and 0% MMb = ——— 
(100 X 10.6) + (0 * 3 


_° = .528 which is the ratio of — in Figure 1. 
10.6 A 
(Mb + O2Mb) and 25% 
75 X 5.6) + (25 X 9.9) 


75 X 10.6) + (25 X 3) 


6.685 


8.70 


.767 which is the ratio of Rp’ in Figure 1. 


50% (Mb + OsMb) and 50% MMb 
(50 X 5.6) + (50 X 9.9) 
(50 X 10.6) + (50 X 3) 


—— 1.140 which is the ratio of S in Figure 1. 


25% (Mb + OsMb) and 75% MMb = 
(25 X 5.6) + (75 X 9.9) 


(25 X 10.6) + (75 X 3) 


8.825 
=” = 1,801 which is the ratio of > in Figure 1. 
4.9 D’ 
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0% (Mb + OsMb) and 100% MMb = 


(0 X 5.6) + (100 X 9.9) 


(0 X 10.6) + (100 & 3) 


9.9 E 
— = 3.3 which is the ratio of E 


; in Figure 1. 


Results of the above calculations for all percentages of 

metmyoglobin from 0% to 100% are shown in Figure 2 in 
(d) at 507 mp 

which —--—_—————— is plotted versus the relative concentra- 
(d) at 573 ma 

tions of MMb and (O.Mb + Mb). Calculations were made to 

obtain similar curves for ratios of absorbancies at other wave 

lengths mentioned. On the basis of the reasoning presented 

above, it was postulated that by calculating, for an extract of 

meat, the ratio of the absorbancy at 507 mp to that at 573 mu, 

one could learn the percentages of MMb and (O.Mb + Mb) 

from the curve of Figure 2. 

The following example will illustrate the method of calcula 

tion. If absorbancy (d) of an extract at 507 mu = .221 and at 
(d) at 507 mu 221 
573 = 118, —— —— = —— = 1.873. The value of 
(d) at 573 mu 118 
1.873 is located on the Y axis of Figure 2 (point a) and a line 
parallel to the X axis is drawn through this point until it 
crosses the eurve at point b. From point b, a line parallel to 
the Y axis is drawn. The point of intersection with X axis 
(point ¢) indicates the percentages of metmyoglobin and of 
oxymyoglobin and metmyoglobin in the extract. It is shown 
that theoretically the extract contains 78% metmyoglobin and 
22% oxymyoglobin plus myoglobin. 

From the foregoing, it should be possible also to calculate 
the percentage of oxymyoglobin as compared to the combined 
percentage of metmyoglobin and reduced myoglobin or the 
percentage of reduced myoglobin as compared to the combined 
percentage of metmyoglobin and oxymyogiobin. The latter 


4 4 


4 
100 80 (%MMb) 4O 20 
oO 20 (%0,Mb+Mb) 6O 80 100 
RELATIVE CONCENTRATION OF MMb AND 
0, Mb + Mb 


RATIO OF ABSORBANCIES AT TWO DIFFERENT WAVE LENGTHS 


Figure 2. Curve for determination of the relative concentra- 
tion of MMb and (0.Mb+ Mb) after measuring the absorban- 
cies at 507 mu and 573 mu. 


relationship was calculated using the wave lengths 473 my 
and 597 mu, giving the curve of Figure 3 showing the rela 
tionship between the ratio of absorbancies and per cent of 
reduced myoglobin present. 

Thus, in brief, the proposed procedure for estimating the 
relative proportions of myoglobin derivatives (expressed in 


% 0.,Mb +MMb) 
%Mb 80 


60 ( 
40 


80 
20 


1.0 L2 14 16 Le 2.0 2.2 2.4 26 
RATIO OF ABSORBANCIES AT 


100 


WAVE LENGTHS AND 


Figure 3. Curve for determination of the relative concen- 
trations of Mb and (O:-Mb+MMb) after measuring the ab- 
sorbances at 473 mu and 597 mz. 


terms of molarit in a meat extract consists of 3 major steps, 
as follows 


d) at i507 my 


‘sing the absorbaney ratio estimate the 


at 573 mu 
percentage of MMb from the curve of Figure 2 
d) at 473 mu 


2. Using the absorbancy ratio estimate the 


d) at 527 my 


percentage of Mb from the curve of Figure ¢ 


3. Estimate the percentage of O.Mb from the equation 
%OMb 100 %MMb YoMb. 


The method holds promise of being helpful in facilitating 
the determination of the proportions of myoglobin derivatives 
in meat. 


MODIFIED PROCEDURE WHEN ONLY TWO 
COLORED COMPOUNDS ARE PRESENT 


In the special case in which only 2 colored compounds are 
present in the meat extract, theoretically it is possible to ob- 
tain the relative concentrations of the compounds from the 
values of the ratios of absorbancies of the extract at any two 
wave lengths. 

If the solution contains only 2 colored compounds, it seems 
appropriate to base the ratio determination on wave lengths at 
whieh the extinction coefficients of the 2 compounds differ 
widely. For a solution containing only metmyoglobin and oxy- 
myoglobin, a choice of wave lengths on this basis resulted in 
the use of 582, 544, and 564 my. The first and second wave 
lengths mark the positions of the 2 maximum values and the 
third, the position of a minimum value of the extinction co- 
efficient of oxymyoglobin, according to Bowen (2) (see Figure 
] Using values based upon these 3 wave lengths, the curves 
of Figure 4 were caleulated in a manner similar to that by 
which the curves of Figures 2 and were derived. By ecaleu- 


; (d) at 582 mz (d) at 582 mu 
lating = and — of an extract con- 
(d) at 544 mu (d) at 564 mu 
taining only oxymyoglobin and metmyoglobin, the percentages 
of these 2 compounds in the extracts are obtained from the 
eurves of Figure 4. 
If the solution contains only myoglobin and metmyoglobin, 
from the inspection of Figure 1 it seems logical to calculate 
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> 80 (% 
20 60 


RATIO OF ABSORBACIES AT TWO DIFFERENT WAVE LENGTHS 


80 8100 


RELATIVE CONCENTRATION OF O,Mb, MMb 


Figure 4. Curves for determination of the relative concen- 
trations of O.Mb and MMb after measuring the absorbancies at 
582 mu, 564 mu, and 544 mu. 

(Different curves are due to variations in the measured values 
of absorbancies at the given wave lengths.) 


the ratios for the extract at 484, 505, and 555 mu because at 
$84 and 555 mu, the maximum and minimum of the extinction 
coefticients of reduced myoglobin and at 505 mu, the maximum 
of the extinction coefficients of metmyoglobin appear. 

Percentages of metmyoglobin and reduced myoglobin may 
be determined by the same procedure, using the curves in 
Figure 5. 

Wave lengths chosen for caleulating the absorbancy ratios 
to be used in these determinations represent maximum and 
minimum values of extinction coefficients for pure solutions of 
the single compounds concerned, but do not represent the exact 
maximum and minimum values of the extinction coefficients of 
solutions containing mixtures of the compounds. In solutions 
of the latter type, maximum and minimum values of extinction 
coefficients occur at different wave lengths from those of the 
maximum and minimum values of single compounds in solu 
tion; nevertheless, since the chosen wave lengths actually are 
those of the maximum and minimum effects of the individual 
compounds being measured, it is thought best not to change 
the wave lengths used from those chosen on the basis of the 
eurves of Figure 1. 

For determining the relative concentrations of. myoglobin 
derivatives either by the Lemberg and Legge method or by the 
method of ‘‘ratio of absorbancies,’’ no advance, knowledge 
of the total concentration of myoglobin compounds in the ex- 
tract is necessary. The former method determines the total 
concentration as the sum of the concentrations of the 3 deriva- 
tives. The latter method determines only percentage relation- 
ships without determining actual concentrations. In this 
method, the value of the ratio of absorbancies, being equal to 
the value of the ratio of the millimolar extinction coefficients, 
is independent of the total concentration of the compounds. 
The latter fact appears to be verified by the relatively close 
agreement among the ratios of absorbancies obtained for four 
extracts prepared by procedures which were intentionally varied 
to produce different concentrations of myoglobin pigments in 


the different extracts. The absorbancy values show that these 
concentrations did actually vary. The proposed procedure, in 
which the ratios are used, not only is simple in design and 
operation but also has the advantage of speed, and perhaps 
also of accuracy, over methods which require the use of chemi- 
cal analyses. Chemical analyses, applied to myoglobin com 


RATIO OF ABSORBANCIES AT TWO DIFFERENT WAVE LENGTHS 


100 80 (%Mb) 40 20 0 
oO 20 (%MMb) 60 80 100 
RELATIVE CONCENTRATION OF Mb,MMb 
Figure 5. Curve for determination of relative concentrations 


of Mb and MMb after measuring the absorbancies at 555 mu, 
505 mu, and 484 mu. 


pounds, are regarded as having a comparatively low degree of 
accuracy. Experiments were designed with the objective of 
either validating or disproving this hypothetical method of 
determining relative concentrations of myoglobin derivatives. 


EXPERIMENTS TO TEST THE METHOD 


In experiments to test the absorbaney ratio method, all sam- 
ples were packed in eans. About 70 g. of ground lean meat 
constituted a sample, which was put into a can with a sterile 
spoon. With the back of a spoon, the meat was packed very 
tightly and a smooth surface was obtained. This packing and 
smoothing of the surface had a three-fold purpose: 

(1) As much as possible, air was excluded from pores be- 
tween tissues, 

(2) The outline of the ground sample was made to resemble 
that of a cut sample. 

(3) A smooth surface facilitated the removal of a layer of 
meat 2-3 mm. thick without including tissue of the inner por- 
tion having a different color than the meat at the surface. 

Extracts were made as will be described. 


Absorbancy measurements were made with a Beckman 
Model D. U. Quartz Spectrophotometer. Matched square cuvets 
of optical thickness of 0.997 + 0.002 em. were used throughout. 

Meat extracts used in absorbancy ratio method. In making 
absorbancy measurements on myoglobin compounds, extracts 
of the compounds must be used; therefore, when the purpose 
is to determine the relative concentrations of the compounds 
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in meat, care must be taken during extraction to ensure that 
myoglobin derivatives are present in the extracts in the same 
relative concentrations as in the meat. 

Attempts were made to obtain meat juice by pressing meat, 
wrapped in cheese cloth, in a Carver Hydraulic Press under 
1-5 tons/in.’ of pressure. The method was abandoned because 
of the following difficulties: 

1. To express enough juice for experiments, 20-25 g. of 
meat was needed. If only the surface layer of a meat sample 
were used, the size of the sample needed to provice 20-25 grams 
of meat would be impractical. 

2. The expressed juice was cloudy and could not be cleared 
by filtration. 
3. The concentration of myoglobin compounds in meat juice 
was high, and the dilution necessary increased the cloudiness 
of the juice. 

4. The expressed juice of fat samples always contained fat. 

5. It is believed that the sulphur-containing compounds 
present in the cheese cloth could change the relative concentra 
tions of the myoglobin compounds during pressing. 

Successful attempts were made to quantitatively extract 
meat pigments by methods which proved impractical and 
tedious because of the requirement that the oxygen tension be 
kept at a low level. These methods also were abandoned and 
will not be described 

Attempts were made to extract the pigments with various 
organic solvents, with acidulated water, and with salt water, 
but unsatisfactory results were obtained. Distilled water ex 
tracted more pigments than any other solvent. Clear extracts 
were obtained with distilled water, whereas buffered solutions 
resulted in cloudy extracts, which could not be clarified either 
by centrifuging or by filtering. 

As is well known, the rate of change of myoglobin and most 
of its derivatives, when in contact with free oxygen, varies with 
the temperature. As a step in working out an extraction pro 
cedure, tests were made to determine whether or not variatior 
in the temperature at which extractions with water were made 
and in the time reqvired for the extraction procedure had an 
effect upon the resulis obtained with absorbancy ratio determi 
nations of the proportions of the myoglobin derivatives. These 
tests, based on the curves of Figure 4, which are used when re 
duced myoglobin is assumed to be absent, gave the results 
shown in Table 2. On the presumption that the absorbaney 
ratio method is valid, these results, though somewhat erratie, 
were still sufficiently consistent to indicate that the composi 
tion of the pigments changed during a prolonged extraction 
operation. 

A procedure was adopted which gave reproducible results 
from the standpoint of the proportions of myoglobin deriva 
tives present. A short extraction period with about 25 ml. of 
eold water for 5 to 10 grams of meat was used. 

Maintenance of a constant pH value is important since myo 
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globin derivatives are sensitive to pH changes. Addition of a 
phosphate or a phthalate buffer after extraction was completed 
produced no evidence of colloidal particles; therefore, this 
method was used to control the pH value of the extract. 
Measurements of pH were made with a Beckman pH Meter, 


Model G 


Extraction procedure. With fresh meat, the meat was ground 


or chopped very fine, and 5-10 g. were transferred to an Erlen 
meyer flask. In ‘‘canned’’ samples a layer 2-3 mm. thick was 
scraped from the top surface of the meat and placed in an 


Twenty-fiv nl. of chilled (45° F.) distilled water 
is added, the flask stoppered, and shaken vigorously for one 


Erlenmeye 


minute. The stopper was then removed and the contents 
filtered through Whatman No. 1 filter paper, which had been 
washed with distilled water. The first 2-3 ml. of filtrate was 
discarded and the next 6-7 ml. was transferred to a small 
heaker. The pH of this extract was adjusted to 5.9-6.1 by the 
addition of sodium acid phosphate. If the filtrate was not 


ciear, it was refiltered 

Check of extinction coefficient values. Successful use of the 
absorbaney ratio method depends upon having aceurate data 
on the extinction coefficients of the myoglobin derivatives. 

Data obtained from the literature are conflicting. Most data 
are based on information obtained using horse heart myoglobin. 
Preparation of pure myoglobin from muscles of beef, lamb, 


and pork is reported to be « te difficult 


An extract was prepared from freshly cut beef, which had 
been hung for 3 days. Three cuvets, A, B, and C, were filled 
with this extract. A trace (less than 1 mg.) of sodium dithio 
nite Na.S.O,). and potassium rricyanide |KsFe(CN 
were added to cuvets B and C, respectively. The purpose of 
the sodium dithionite as to reduce all myoglobin derivatives 
present in the meat extract to reduced myoglobin. The purpose 


of the potassium ferric; was to oxidize all myoglobin 


derivatives present in the meat extract to metmyoglobin. 
Extinction coeft nuts of al solutions were determined at 
wave lengths at maxin minima of the extinetion 


coefficients of myoglobin, oxymyoglobin, and metmyoglobin 
appear in Figure 1. Ratios of the determined maximum to the 
determined minimu tinction coefficient of each of the 2 


derivatives, myoglobin and oxymyoglobin, in the extracts pre- 


pared as deseribec bove, agreed with the determinations of 
both Theorell (¢ ! Bowen (2 nd the value of the cor- 
responding ratios for metmyoglobin agreed with the determi 
nations of Bowen (2 Figure | Similar results were ob 
tained when the procedure was repeated using meat from a 
second steer. Tab } shows the values obtained in compari 
son to values calculated from the data of Theorell (6) and 


Results (Table 3) paralleled Bowen’s data more closely than 
Theorell ’s. 


TABLE 2 


Relative concentrations of myoglobin compounds responsible for the original color of meat, 
as indicated by the absorbancy ratio method 


Code No Type of Age of 
of run meat meat! 
Tim 

days hours 
Y pork lean 5 2 
Z.. pork lean 0 2 

frozen ) 

AA... pork lean 5 2 
oc ‘ beef lean 12-18 2 
DD... , beef lean 5 
DD beef lean 5 
EE. ide : beef lean 5 2 
FF... . beef lean 5 2 
lamb lean 5 2 
MM.... beef lean 5-15 | 
MM.... beef fat 5-15 
MM. pork lean 5-15 
MM. lamb lean 15 
NN. , beef lean 4 2 
NN.. ‘ a beef lean 4 2 


1 Days held in wholesale cuts 


Mea 


tior ‘ of % of 
O2Mb MMb 
Tem } Tir Ter I 
45 4 
45 1 72 B 
5 l 7 10 
70 l 61 39 
70 7 50 50 
7 20 
20 
74 7 90 10 
7 7 60 40 
78 22 
70 7 71 29 
70 7 3 7 
5 7 100 0 
45 97 
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TABLE 3 
Ratios of absorbancies of myoglobin derivatives at two 
different wave lengths 
Meat extract 


of these 
experiments 


Theorell Bowen 
(6) (2) 


Ratio 


at 582 mg 
= for pure OeMb 1.025 1.024—1.025 
at 544 mys 


at 582 ma 
for pure OeMb 
at 564 ma 


1.74 -—1.78 


at 555 mu 


for pure Mb 
at 484 ma 


at 505 mu 
for pure MMb 


at 590 ma 


Procedure for spectrophotometric determination and calcu- 
lation. Tests to evaluate the absorbancy ratio method of 
determining the relative concentrations of myoglobin com- 
pounds were made with the use of Figure 4 for extracts which 
were in contact with molecular oxygen and with the use of 
Figure 5 if molecular oxygen was absent. To exclude oxygen, 
the cuvets were sealed. A reference cuvet filled with distilled 
water was included in each test. 

Absorbancies of extracts in contact with molecular oxygen 
were measured at 544, 564, and 582 my. The values of 
(d) at 582 mye (d) at 582 mu 
——— — and ——— — were calculated and the rela- 
(d) at 544 mu (d) at 564 mu 
tive concentrations of oxymyoglobin and metmyoglobin were 
determined from the curves in Figure 4. Absorbancies of ex- 
tracts not in contact with molecular oxygen were measured at 
484, 505, and 555 mu. Values of an (d 

(d) at 505 mu (d) at 484 mu 
were caleulated and the relative concentrations of myoglobin 
and metmyoglobin were determined from the curves of Figure 5. 

The first tests, made with meat from Runs CC, DD, EE, and 
FF (previously described) involved the question of whether or 
not hemoglobin derivatives were present in the meat. Aececord- 
ing to reports in the literature, meat from an animal that is 
properly bled contains only myoglobin derivatives and should 
not contain any appreciable amount of hemoglobin derivatives. 
From the data of Austin and Drabkin (1), on the extinction 
coefficients of hemoglobin compounds, curves were constructed 
corresponding to the myoglobin curves of Figures 2 and 4. 
For the purpose of a test, it was assumed that, in Runs CC 
and DD, the meat extract contained only methemoglobin and 
oxyhemoglobin, and tnat in Runs EE and FF, it contained 
hemoglobin, methemoglobin, and oxyhemoglobin. Using the 
absorbaney ratio curves constructed for hemoglobin compounds, 
the eoneentration data on methemoglobin shown in Table 4 
were calculated. 

Wide discrepancies between the values obtained from 2 
different ratios for the same extract are interpreted to indicate 
that quantities of hemoglobin compounds present are almost 
negligible. Conversely, on the assumption that methemoglobin 
was not present in the extracts, the erratic results in this test 
for methemoglobin would be construed to show that the ab- 
sorbaney ratio method goes askew when absorbaney ratio 
eurves inapplicable to the compounds present are used. 

Correction for cloudiness of the extract. In spite of the pre- 
eautions observed, cloudy extracts were sometimes obtained. 
Pork presented the greatest difficulty, although beef and lamb 
sometimes produced cloudy extracts. To correct for cloudiness 
the following method was devised: 

Two suspensions of Bentonite were prepared by adding a 
trace of the clay to distilled water and shaking vigorously. 
One solution contained more Bentonite than the other. Cuvets 
were filled with these solutions and their absorbancies deter- 
mined at wave length 730 mu and at 6 wave lengths used in 
ealeulating the concentrations of the colored compounds, 484, 
505, 544, 555, 564, and 582 ma. 


If: 
d= Absorbancy of clear extract at any wave length 
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TABLE 4 


Per cent methemoglobin indicated by two different absorbancy 
ratios for extracts from meat from properly bled animals 


Days of 
storage 


= Absorbancy due to cloudiness in cloudy extract at any 
wave length 


»b = Absorbancy due to color in cloudy extract at any wave 
length 


e= Absorbancy of cloudy extract at any wave length 
By definition 


= bra + arso (6E) 


Sa = Ca — Da; (7E) 
Subscripts represent the wave lengths at which the absorbancies 
were determined and ‘‘n’’ symbolizes any wave length. For 2 
solutions, both containing the same amount of color compound, 
one solution being clear, the other cloudy, it is assumed that 


ba = da (SE) 


Cloudiness alone was assumed to account for the absorbancy 
values obtained in the Bentonite suspensions; therefore, the 
symbol ‘‘a’’ was taken to represent the absorbancy of a 
Bentonite suspension. The actual absorbaney values of the 2 
Bentonite suspensions at any wave length were different, but 

Asse Ass Asi 
for each suspension the values of the ratios, 


a a 
— and = were found to be 1.3, 1.35, 1.4, 1.45, 1.60, and 
Aza 


1.65, respectively. It was therefore assumed that these ratio 
values would hold for every intensity of cloudiness. 

The ratio is represented by the symbol K,, where ‘‘n 
represents the wave length of the numerator. 


By definition 


and therefore, the correction due to cloudiness, (or absorbancy 
due to cloudiness) at any wave length is 
Aan = Kuazao (9E) 


In a cloudy extract containing colored compounds, a, is the 
component of the absorbaney value which is produced by the 
cloud attribute alone. This, combined with the absorbancy 
value of the colored compound in clear solution, makes up the 
absorbaney value én of the cloudy solution. Thus, the value of 
an is independent of the relative concentrations of myoglobin 
derivatives in the extract and ba = @n — an [see eq. (7E) }. 

For a cloudy extract which contains only reduced myoglobin, 
from eq. (6E), 


= + (6E) 
= Assos + Desss (10E) 


The subseript ‘‘r’’ indicates that the extract contains only re 
duced myoglobin. The subscript ‘‘r’’ is not used with ‘‘a’’ 


70 
7” 
Run % MHb 
E 6 97 100 
a 83 324 31 7 93 96 
| 
E 3 80 48 
| 
1 36 30 | 
6 71 67 
4 
4 
| 
4 
An 
Pal 
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because the value of ‘‘a’’ is independent of the concentration 
of colored compounds in the solution. 

Data obtained by Bowen (2) indicate that the millimolar 
extinction coefficients of myoglobin in clear solutions at 555 
and 730 mu are 12.9 and 0.37, respectively. Therefore, accord 
(d) at 730 mu 
ing to Bowen, the value of . ———— of a clear solution 

(d) at 555 mu 
containing only myoglobin is equal to 
0.028 (5E 
12.9 

Combining equations (5E) and (SE) 

Dez 028 Desss (11E 


Combining the equations (11E) and (6E 
= — .028 Deses (12E) 
Using the value of brass of equation (10E) in equation (12E 


ars 028 (@rss Asss ) 


Combining equations (13E) and (9E 


In le, 028 Anas ) 
and 
Koss @ O28 Cersss ) 
Kuss @r 028 Koss @rsss + Koss asss 
028 Koss) asm Kose O28 Cress 
Koss 
Ass O28 @rsss) (14E 


1 — .028 Kes 


It as indicated in equation (9E) that 


“= K, (9B) 
a 

or 
K and K sxe 


Ase 
K 
(15E 
ns Ass K 
a 
From eqs. (9%) and (15E), fa = (15E 
Kos 
Combination of (14E) and (15E’), with Kes 1.4 (see 
page 70 gives 
] 
An Kan 0.028 @rsss) 
0.960 
an = 1.04 Ku — 0.028 (16E 


Values of K, for 6 wave lengths are shown above. 

Formula (16E), representing the absorbancy resulting 
from cloud, applies only under the condition that all myoglobin 
derivatives are converted to reduced myoglobin before eran and 
@rsss are determined. 

Equations similar to (14E) and ('6E), but with different 
constants, me» he derived for use when all myoglobin deriva 
tives are converted to either oxymyoglebin or metmyoglobin. 
Myoglobin derivatives are converted to reduced myoglobin for 
the following reasons: 

1. Myoglobin derivatives are easily reduced with dithionite 
to reduced myoglobin. 

2. Dithionite is colorless; therefore, if an excess is added to 
the extract, no color error is introduced. Excesses of oxidizing 
agents like potassium ferricyanide introduce a color error into 
the extracts. 

Wave lengths 555 and 730 mu are those of the maximum and 
minimum, respectively, in the absorption spectrum of myo 


globin in the visible range. In the above method, it was found 
that the greater the difference between the absorbancies at the 
2 wave lengths, the more accurate were the results. 

Procedure for and example of cloudiness correction. The 
absorbancies (e) of the cloudy extract are measured at the 
seven specified wave-lengths 730, 582, 564, 555, 544, 505, and 
454 mu. A trace of dithionite is added to convert all myoglobin 
derivatives to reduced myoglobin. Absorbancies of the extract 
after the addition of dithionite are determined at 555 and 
730 my (ers and e; The absorbancy due to cloudiness at 
555 my (ass) is determined using equation (14E) and the value 


The absorbancy due to cloudiness at any wave-length at 
which the absorbancy of the cloudy solution was measured is 
determined using equation (15E), using the appropriate K, 
value from the list on page 70. At any wave-length, the calcu- 
lated an value is subtracted from e, to obtain ba, or the 
absorbancy due to color. 

An arbitrary criterion for evaluating the absorbancy ratio 
method of estimating relative concentrations of myoglobin com 
pounds was adopted. The difference between the percentage 
concentration values for a myoglobin derivative, indicated by 
any 2 absorbaney ratios for an extract, as, for example, the 


555 mu 555 mu 
ratios at and — , respectively (see Figure 5), 
484 my 505 mu 
must not exceed 3 numerical units. Use of the correction 
formula for cloudy solutions showed that if —— > 0.1, the re- 
Irn 
sults obtained from 2 different absorbaney ratios for per cent 


eoncentration of a given myoglobin derivative relative to the 
total concentration of myoglobin derivatives in the solution 
after the correction had been applied would differ by more 


than 3 numerical units. Therefore, if aa > 0.1, a correction 


for cloudiness of a solution should not be made beeause too 
great an error is introduced, and the cloudy solution should be 
disearded. This test of the correction may be applied as soon 
as the value of ass has been determined by equation (14E), 


Crsss a 
The following example illustrates the correction for cloudi- 
ness, The absorbancies of the cloudy extract are first deter- 


mined. These may be: 


— .298 
183 
= .281 
A trace of dithionite is added to the extract and the absorban 


cies at 555 and 730 muy read: 


O28 


From equation (14E 


Asse 1.04 X 1.4 (.028 028 14 
1.04 1,4 019 
Asas OLS 
then 
OLS 
— 1/10 
Orsss a $14 O25 286 


Therefore this method of correction could be applied from 


equation (15E’) and the value of ass 
028 X 1.3 
Asse = 
1.4 
028 1.35 
027 
1.4 
028 1.45 
29 
1.4 
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Absorbaney due to the color: 
dss 


‘sti — — .281 — 


EFFECTS OF VACUUM PACKING UPON 
ABSORBANCY RATIO RESULTS 


The degree of correlation which exists between the 
results of the absorbancy ratio method and some fac- 
tors known to influence color in fresh meat should 
give some indication of the validity of the absorbancy 
ratio procedure as an analytical tool. Three such fac- 
tors, extensively covered in the literature, are (1) 
storage time, (2) bacterial flora, and (3) free oxygen. 
All of these are widely recognized as exerting an in- 
fluence on the color of meat, although there does not 
exist uniformity of viewpoint as to their effects on 
color. With the use of the methods of extraction and 
calculation which have been described, tests were 
made to show how variation in each of these factors 
affects the results of absorbancy ratio determinations 
of the relative concentrations of fresh meat color com- 
pounds. Then, such correlations having been found 
to exist, some absorbancy ratio determinations were 
made on muscles taken from different animals. First, 
the tests applying to the storage factor : 

Duplicate samples of ground lean meat similar to 
those used in other phases of this project were tested 
on specified days during the storage period. On the 
various removal days, the meat was in contact with 
air for about 5 minutes prior to the recording of the 
observed color and to the extracting of the myoglobin 
compounds. On the initial day of storage, the meat 
remained in contact with air for the varying lengths 
of time (Table 2). 

Figures 6, 7, and & show the effects of different stor- 
age conditions, and Table 5 contains a typical caleu- 
lation. The curve for beef, shown in Figure 6 was 
constructed from the data in Table 5. Figures 6 and 
7 show the changes in the relative concentrations of 
metmyoglobin and oxymyoglobin in lean beef, pork, 
and lamb sealed in cans and stored at 40° F. Samples 
shown in Figure 5 were sealed under 27 inches of 
vacuum; and those in Figure 7 were sealed in air at 
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—-— PORK 

—-— LAMB 
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DAYS OF STORAGE 


24 +28 32 


Figure 6. Proportions of heme derivatives in meat which had 
been stored in sealed cans under vacuum. Determined by the 
absorption ratio method. 


atmospheric pressure. Figure 8 contains composite 
data representing the beef samples shown in Figures 
6 and 7, along with data on beef fat, packaged and 
stored under the asme conditions as the lean. 

These curves show characteristics similar to those 
obtained in other divisions of this investigation on 
similar samples tested for redness in the Hunter 
Color and Color Difference Meter. 


20 24 28 32 
DAYS OF STORAGE 
Figure 7. Proportions of heme derivatives in meat which had 
been stored under atmospheric pressure in sealed cans. Deter- 
mined by the absorption ratio method. 


TABLE 5 


Tabulation of the steps in calculation of the relative concentrations of oxymyoglobin and 
metmyoglobin in beef lean stored under vacuum as shown in Figures 6 and 8 


Day of storage 
(d) at 544 ma..... 
(d) at 564 
(d) at 582 


(d) at 5 
(d) at 56 
(d) at 
(d) ati 
(Figure 60% 


% MMb........ 40% 
(Figure 4)... ee 10% 
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These data were obtained from the curves of Figure 
4. The assumption that myoglobin was absent seems 
to have been confirmed by the close agreement that is 
shown between the results with 2 different absorbancy 
ratios (Table 5) 


COMPOSITION OF THE ORIGINAL RED COLOR 
OF MEAT 


Determinations which yielded the data on whole- 
sale cuts of meat shown in Table 2 gave similar close 
agreement between results obtained with 2 different 
to that shown in 
Table 5; therefore, the data of Table 2 were accepted 
as indicating that reduced myoglobin was absent in 
the extracts used in the determinations of the original 
4 Since the data in Table 2 indicate that the 
highest percentages of oxymyoglobin were found in 
meat which was held only 4 days, it was felt that 
these data show that the percentage of metmyoglobin 
inereases with longer storage of the meat. A similar 


absorbancy ratios (see Figure 4) 


red eolor. 


effect in pronounced degree is shown to accompany 
the holding of extracts in contact with air before the 
absorbancies were determined. Data on lean beef indi 
cate that the relative concentration of oxymyoglobin 
decreased almost linearly with time when the meat 
extract was held at room temperature in contact with 
air for periods up to 75 minutes. 


CORRELATION BETWEEN OBSERVED COLOR AND 
RELATIVE CONCENTRATION OF 
METMYOGLOBIN 


To one observer,® there appeared to be a clearly per- 
ceptible correlation between observed color and the 
relative concentration of metmyoglobin in the meat 
represented in Figures 6, 7, 8. The color of becf and 
lamb was dull red, greyish red, reddish grey, and 
grey or brown when the determinations by the ab- 
sorbancy ratio method indicated that the meat ex- 
40-50%, 60: 
70%, and 80% or more metmyoglobin (per cent oxy- 


tract contained, respectively, 20-30%, 


myoglobin plus per cent metmyoglobin = 100%). For 
pork, the color changed from pink to grey and it was 
not easy to establish a standard such as above. This 
subjective correlation, of course, is arbitrary. 

The curves in Figures 6, 7, and 8 appear to cor- 
roborate a phenomenon which has been noted widely 
by both scientific and industrial workers that dis- 
coloration appears faster in low oxygen tension than 
at higher oxygen tension. 

Observations on the ‘‘second red color.’’ It was ob- 
served that the color of stored meat changed when 
the meat came into contact with air. Therefore, it 
should be reemphasized that observations on meat 
color and extractions of the eolor compounds were 
made after the meat had been in contact with air for 
some time. Contact with air resulted in removal of 
reduced myoglobin so that the procedures involving 
only oxymyoglobin and metmyoglobin could be used. 


“Table 2 does not show the data from both absorbaney 
ratios. 
* This observer was the worker who performed these tests. 
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Figure 8. Proportions of heme derivatives in meat which had 
been stored in sealed cans under vacuum and atmospheric pres- 
sure. Determined by the absorption ratio method. 


The color of the surface layer of meat stored in 
sealed cans for 12 days under vacuum or 18 days 
under atmospheric pressure was purple red at the 
time the can was opened. The ‘‘second red’’ color 
seemed to be the color which the surface tissue as- 
sumed after it came into contact with air. The bot- 
tom surface of the meat which was in close contact 
with the can surface (no air present) became purple 
red in a shorter period than the top surface. A series 
of preliminary experiments indicated that the color 
of meat extract stored at room temperature in tightly 
sealed containers (test tubes tightly stoppered) 


changed from red to greyish brown and finally pur- 
ple. These observations seem to indicate that myo- 
globin is produced in stored meat and in stored meat 
extract. 


The color of a sample of freshly cut meat and the 
eolor of stored meat (after the ‘‘second red’’ color 
appeared) changed from purple red to bright red 
within one or two minutes after the meat tissue was 
placed in a beaker of water. In air an identical sam- 
ple required from 5 to 20 minutes to become bright 
red. No explanation can be offered for the difference 
between the rate in air and the rate in water. 

The composition of the ‘‘second red’’ color. S sym- 
bols in Figures 6, 7, and 8 indicate the points of re- 
turn of the red color, or the appearance of the ‘‘second 
red’’ color; D symbols, the points of deepest grey or 
brown color. It appears that, after the meat comes 
into contact with air, the composition of the ‘‘second 
red’’ color is about 80-100% oxymyoglobin and 20— 
0% metmyoglobin. 

Results plotted in Figure 8 indicate that the amount 
of vacuum in the can had a much less pronounced 
effect upon the rate of return to red color than upon 
the rate of prior disappearance of the red color. 


EFFECT OF MICROORGANISMS AND FAT ON THE 
RATE OF COLOR CHANGE 


The effect of microorganisms and fat on the rate of 
color change of the pigments of stored meats and 
meat extracts was studied. Aseptically handled euvets 
containing filtered (cuvets A and B) and nonfiltered 


| 
| 
| 
\ 
$$ 
\ / ‘eA: 
0 
r / fy 
\ / / 
\ j 
“ 
° 
afin 
a 
Os 
fie 


74 FOOD TECHNOLOGY, FEBRUARY, 1958 


(euvet C) water extracts of meat were used. Cuvet A 
contained also an aseptically prepared piece of fat 
meat tissue. After sealing with stop-cock grease, the 
cuvets were placed in a constant temperature box at 
95° F. For each absorbancy measurement, the cuvets 
were out of the constant temperature box for about 
10 minutes. 

Calculated relative concentrations of myoglobin 
derivatives in cuvets A, B, and C, by the absorbancy 
ratio method, are plotted against time in Figures 9 
and 10. Tables 6 and 7 are sample calculations show- 


100 


STERILE EXTRACT 
—— STERILE EXTRACT AND FAT 
—-— NONSTERILE EXTRACT 


60(% 20 
40 


8 2 1 20 24 2 32 
HOURS OF STORAGE 
Figure 9. Proportions of heme derivatives in meat extract 
stored hermetically at 95° F. and at 45° F. Determined by the 
absorption ratio method. Horizontal lines indicate the time 
that meat extract was kept at 45° F. 


100) BO 


ing how the relative concentrations of myoglobin 
derivatives were estimated from the absorbaney values 
of the non-sterile extract. Percentage values in Table 
6 were taken from the curves of Figure 4, those in 
Table 7 from the curves of Figure 5. After the oxy- 
myoglobin had been completely converted to metmyo- 
globin at 28 hours (Figure 9), the ecuvets were con- 
tinuously held at 95° F. At 43 hours the absorbancy 
measurements were resumed. Figure 10 shows the 
relative amounts of metmyoglobin and myoglobin that 
were determined between the 43rd and 145th hours of 
storage. 

The value of each point in Figure 9 is the average 
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HOURS OF STORAGE 
Figure 10. Proportions of heme derivatives in meat extract 
stored hermetically at 95° F. determined by absorption ratio 
method. (Continuation from Figure 4). 


of the two values obtained from the curves of Figure 
(d) 582 My 


4 corresponding respectively to the ratios —-—~ 
(d) 544 mp 


(d) 582 mp 
(d) 564 mp 


and - 


The value of each point in Figure 10 was the aver- 
age of the two values obtained from the curves of 
Figure 5 correspoonding to the ratios (d) eee 

(d) 505 
(d) 555 mp 
and 
(d) 484 mp 

Each absorbancy value used in these determinations 
was obtained from one sample. In all cases, the per- 
centage values obtained from the two ratios calculated 
from simultaneously measured absorbancies agreed 
with each other within 3 numerical units. 

When the relative concentration of oxymyoglobin 
decreased to about 5% and that of metmyoglobin in- 
creased to about 95%, the absorbancies of the extract 
were determined at 484, 505, 544, 555, 564, and 582 
my. If the relative concentration values of oxymyo- 
globin, obtained from the two ratios involving the 
wave lengths 582, 564, and 544 mp (Figure 4), did 
1ot agree with each other within 3 units, it was as- 
sumed that no appreciable amount of oxymyoglobin 


TABLE 6 


Tabulation of the steps in calculation of the relative concentration of oxymyoglobin and 
metmyoglobin in the non-sterile extract as shown in Figure 9 


Hours ofstorage 
(a) at 544 mu........... 
(d) at 564 mu...... 
(d) at 582 mz......... 


(d) at 582 ma 
(d) at564ma 


(d) at 582 ma 
(d) at 564 mu 


21/5 31/5 41/3 
.159 137 127 


.096 


O% 


O% 


100% 
99% 100% 
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TABLE 7 


Tabulation of steps in calculation of the relative concentrations of myoglobin and 
metmyoglobin in the non-sterile extract as shown in figure 10 


Hours ofstorage 43 

5 mu. 
(d) 555 mu 
(d) at 484 ma 
d) at 555 mu 
(d) at 505 mua 


% Mb... 


% MMb 


was present. The absorbancies of the extract at 484, 
505, and 555 mp» were determined and the relative 
concentrations of metmyoglobin and myoglobin eal- 
culated. 

The concentration of free myoglobin is apparently 
negligible in the extract. Under the conditions of this 
experiment, it is believed that any newly formed 
molecules of myoglobin are quickly either oxygenated 
to oxymyoglobin or oxidized to metmyoglobin. 


EFFECT OF ATMOSPHERE ON COLOR 


Results shown in Figure 10 seem to corroborate the 
following propositions advanced by other investi- 


9 


gators (. 


(1) In the absence of molecular oxygen the re- 
action proceeds from metmyoglobin te myoglobin, 
but no oxymyoglobin is formed. 

(2) The rate of reduction is increased in the 
presence of anaerobic or facultative anaerobic bac- 
teria and fat. (Thus, on the basis of the results in 
Figure 10, it was speculated that the microorganisms 
present in cuvet C were either anaerobes or facul- 
tative anaerobes. ) 


Following the experiment represented by Figures 
9 and 10, the absorbancies of the extracts stored at 
95° F. were determined for 21 days. After one week 
of storage, the cloudiness of the extracts increased to 
such an extent that the corrected absorbancy values 
were not considered reliable. Therefore, between 
seven and 21 days, only the visual examinations were 
considered. 

During the second week of storage, the extracts in 
euvets A, B, and C were purple, indicating that re- 
dueed myoglobin predominated. During the third 
week the color of the extract in cuvet A, which con- 
tained a piece of fat, became slightly grey, while the 
extracts in cuvets B and C remained purple. Some of 
the myoglobin in cuvet A was apparently oxidized to 
metmyoglobin. 

After 21 days of storage the cuvets were opened. 
The extract in cuvet A had a sharp sour odor, which 
may have been due to hydrolytic and some oxidative 


rancidity. The extracts in cuvets B and C did not 
have a sour odor. The absorbancies at 582 mp were 
determined every two minutes on the extracts from 
the three cuvets until the highest values were ob- 
tained (at 14 minutes). At this point all myoglobin 
was assumed to have been oxygenated to oxymyo- 
globin. To accomplish this, molecular oxygen had to 
penetrate 4 cm. of solution, which was the depth of the 
liquid in the euvets. A thin surface layer of myo- 
globin would require less time for oxygenation. 
Absorbancies of the extracts before opening and 14 
minutes after opening the cuvets are as follows: 


Before 14 minutes 
opening after opening 


Cuvet A 116 120 
Cuvet B 187 228 


Cuvet C 19] 254 


These values indicate that the extract in euvet C, 
which was not sterile, had the highest concentration 
of myoglobin and the extract in euvet A the lowest 
myoglobin concentration after 21 days of storage. 

One hour after the cuvets were opened the color of 
the extracts in all euvets was grey indicating that 
most of the oxymyoglobin was oxidized to metmyo- 
globin. 

Cuvets were left open in the refrigerator at 45° F. 
for 60 hours to ensure the complete oxidation of oxy- 
myoglobin to metmyoglobin. The cuvets were then 
flushed with nitrogen gas, sealed and stored at 78° F. 
The extract in cuvets B and C became purple in less 
than one week of storage. The color of the extract in 
cuvet A remained grey. Apparently most, if not all, 
the metmyoglobin present in the extracts in ecuvets B 
and C was reduced to myoglobin, while the metmyo- 
globin in cuvet A remained unchanged, probably due 
to the presence of oxidizing agents like peroxide. 

Subjective observations during and after the stor- 
age period of 21 days, as well as the ratio-absorbancy- 
method calculations during the earlier period of 
study of the cuvets, indicated that pigments in the 
extracts closely followed expectations as based upon 
conventional thinking on the effects of oxidizing and 
reducing agents under the conditions involved. 
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RELATIVE MYOGLOBIN CONTENT IN MUSCLE OF 
DIFFERENT ANIMALS 


Distilled water extracts of fat-free muscle tissue of 
beef, lamb, pork, and veal, to each of which a trace of 
sodium dithionite had been added, were subjected to 
determinations of the proportions of reduced myo- 


globin with the following results: 


Type of meat (d) at 555 ma 


Beef 617 
Lamb 368 
Pork 161 
Veal 


Ratios of the absorbaney values are regarded as 
indicating the relative pigment contents per gram of 
the muscle tissues of different animals. Since all 4 
extracts were prepared and handled in the same man- 
ner, it was assumed that the extracted pigments in 
all 4 instances contained approximately the same rela- 
tive concentrations of myoglobin derivatives. Under 
that condition, the absorbancy values would be in 
direct proportion to the total amounts of pigment 
compounds in the solutions. Thus, the above data 
indicate that the relative myoglobin content of beef, 
lamb, pork, and veal were roughly, 62%, 37%, 16%, 
and 9%, respectively, or proportionally 7, 4, 2, and 1. 

Experiments on the relative content of myoglobin 
per gram of meat tissue of different animals were con- 
ducted only on one sample from each animal. Never- 
theless, results obtained are indicative. It is common 
observation that the color of beef is red while the 
color of veal is pink. 


JUSTIFICATION OF ADOPTED STANDARD OF 
ACCURACY 


Agreement within 3 numerical units between re- 
sults obtained from 2 different absorbancy ratios was 
arbitrarily accepted as a criterion of the validity of 
the assumption that only 2 myoglobin derivatives were 
present in an extract. A logical jusification for the 
acceptance of this criterion will now be attempted. 

On each removal day one sample of beef lean, beef 
fat, lamb and pork were used, and the absorbancies 
of the extracts prepared from each sample were deter- 
mined at 582, 564, and 544 mp. The value of each 
point in Figures 6, 7, and 8 is the average of the 
(d) at 582 mu 


(d) at 564 mp ; 


values estimated from the ratios — 


at 429 

and the corresponding curves in 
(d) at 544 mp 

Figure 4. The relative concentrations of oxymyo- 
globin and metmyoglobin in the extract estimated 
from these two ratios agreed within 3 numerieal units 
proving either that the concentration of any com- 
pound other than the above two is negligible or that 
the absorption spectrum of any other compound 
present resembles very closely that of either oxymyo- 
globin or metmyoglobin. 
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The following values are the millimolar extinction 
coefficients ¢* myogicbin derivatives given by Bowen 


(2): 
at at at 
544 mu 564 ma 582 mys 
Myoglobin 11.0 12.2 8.8 
Oxymyoglobin 14.6 8.5 15.1 
Metmyoglobin 5.3 3.3 3.0 


If an extract contains 50% OeMb, 50% MMb and 0% 


Mb.. (d) wabeaton. — (50 X 15.1) + (50 x 3.0) _ 906 
(d) at544mp (50 & 14.6) + (50 5.3) 

The =qq curve in Figure 4 shows ratio value .906 to 


correspond to 49.5% oxymyoglobin. The discrepancy 
is due to error in plotting the curve since the caleu- 
lated values used for plotting this curve showed that 
the ratio value of .906 corresponded to 50% myo- 
globin. If an extract contains 50% MMb, 45% OsMb, 
and 5% Mb, sinee the absorbancies of the compounds 
in the solution are cumulative, the measured ab- 
sorbancies at 582 and 544 my (assuming the extine- 
tion coefficients of Bowen to be correct) would give the 
(50 X 3) + (45 X 15.1) + (5 X 8.8) 
(50 x 5.3) + (45 X 14.6) + (5 * 11) 


582 


544°" 


value, = .894. 


The rve in Figure 4, in which 0% Mb is as- 
sumed, shows that this value corresponds to 46% oxy 
myoglobin. From these and additional calculations, 
Table 8 was constructed to show the discrepancies 
that enter the results for hypothetical solutions con 
taining up to 5% Mb when estimated with the use of 
the curves of Figure 4, where 0% Mb is assumed. 

Table 8 lists percentages of OsMb obtained from 
the curves of Figure 4 corresponding to values of 
absorbaney ratios calculated by the above formula. 
These were the absorbancy ratio values that would be 
expected from the measuring of abserbancies of nine 
solutions prepared according to the hypothetical for- 
mulas shown in columns 2, 3, and 4 of the table. The 
error in plotting the curves of Figure 4 has been 
shown to be less than one numerical unit. For solu- 
tions containing 2% of myoglobin, percentage values 
of oxymyoglobin, taken from Figure 4, differ from 
each other by from 114 to 7 numerical units and, for 
solutions containing 5% of myoglobin, values which 
differ from each other by from 5 to 15 numerical units 
are obtained. 

Results of absorbaney ratio determinations pre- 
sented herein applying to extracts in which only 2 
color compounds were present appear to offer suffi- 
cient confirmation of the validity of the method to 
justify the expectation that consistent results would 
be obtained with the method when 3 color compounds 
are involved. The application then would be through 
the procedural steps presented. 
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TABLE 8 


Percentages of oxymyoglobin corresponding to values of 
ratios of measured absorbancies according 
to the curves of Figure 4 


% (Fig 


Difference 
<tract measured 
Mb % MMb } in numeri 
u 
582 mu“ 582 mu 
544 my 564 mu 
0 10 ROS 1.0 
2 10 Ro 7 
) 85 10 87 72 15.0 
1 0 50 $9.5 5bOS5 1 
2 48 $8.5 44 $.5 
6 5 15 50 16.0 0 8.0 
7 0 1 90 10 10 0 
RR 10.5 ) 1.5 
’ 5 10 85 12 7 5.0 


On the presumption that the method is valid when 
3 compounds are present, it is considered that the 
hypothetical data in Table 8 proves that when as 
much as 3 er 4% of a third compound is present, this 
fact is made apparent by a spread of 3 points or more 
between values of coneentration of one of the other 2 
compounds for 2 absorbancy ratios when the ab- 
sorbaney ratio procedure designed for these other two 
compounds is used. 

Absolute proof of the absorbaney ratio procedure is 
impossible with present knowledge. Material sub- 
stantiation of the procedure could be attained by a 
determination involving chemical analyses for the 
total concentration of the pigments. However, time 
limitations precluded making these analyses. 


SUMMARY 


The development of a method, known as the ab- 
sorbancy ratio method, for determining the propor- 
tions of heme derivatives in meat is described. 

Results of calculations by the ratio absorbancy 
method seem to justify confidence in this method be- 
cause they corroborate the validity of several phe- 
nomena which are endorsed by workers in the field 
of color in meat 

A close relationship between concentrations of color 
compounds in meat as indicated by absorbaney ratio 
determinations and color of fresh meat as observed 
visually and as determined by the Hunter Color and 
Color Difference Meter was shown. 


LITERATURE CITED 


l. Austin, J. H., D Draskin, D. L. Spectrophotometric 
Studies. III. Methemoglobin. J. Biol. Chem., 112, 67 
(1935 

2. Bowen, W. J. The absorption spectra and extinction co 
efficients of n oglobin J. Biol. Chemn., 179, 235 (1949). 


HALLEcK, F. E \ study of factors influencing bacterial 
growth in prepackaged meats and a correlation of bae 
terial counts with the color changes in meat. (Thesis, 
Rutgers University, New Brunswick, New Jersey, 1952 

4. LEMBERG, R., » Lecce, J. W. Hematin Compounds and 
Bile Pig fs. 1949. Interscience Publishers, Ine., New 
York, N. ¥ 

5. Nerut, J. M. Studies on the oxidation-reduction of hemo- 
globin and methemoglobin. I. The changes induced by 
pneumococci and by sterile animal tissue. J. Expt. Med., 
41, 299 (1925). 

6. THrorett, A. H. T. Kristallinischer myoglobin. III. Mit 
teilung: Die absolute lichtaborption von oxy-, carboxy , 
meta-, und reduziertem myoglobin. Biochem. J., 268, 55 
(1934 


} 
\ 
| 
\ |... 
| 
| re 4) 
j | ling to min 
4 
| 
on 
| 
14 
Je. 
Al 
| 
i pe 
Wr 
i 
| 
i. 
Dar 
| 
| 


Practical Application of Laboratory Data to 


Dairy Waste Treatment* 


(Manuscript received July 5, 1957) 


ov waern is an important 
responsibility recognized by all branches of the food 
industry. The use of streams for direct disposal of 
waste is being restricted since a high percentage of 
surface waters is used for human consumption, for 
recreation, and for industrial purposes. 

Milk handlers and processors must do their share in 
the control of pollution. Difficulties in treatment of 
dairy wastes led the dairy industry to request our 
Laboratory to make a study looking toward the allevi- 
ation of this pollution problem. The high oxygen de- 
mand of the dairy waste suggested to us that disposal 
might be achieved by aeration. Information obtained 
from this research may be applicable to other food 
wastes and help in the solution of a vexing problem. 
Details of our laboratory studies on the aerobic treat- 
ment of dairy wastes have been published (9, 11, 12). 

Sanitary engineers have shown that such laboratory 
data are useful in designing plants to treat industrial 
wastes (2). Some of the principles that evolved from 
our studies and their application will be diseussed 
in this paper. 

The problem of the disposal of liquid wastes from 
food industries arises because they are considerably 
stronger than equal volumes of municipal wastes 
whose B.O.D. is only about 150 p.p.m. The applica- 
tion of aeration as used for the treatment of municipal 
wastes is usually not effective in the case of strong 
industrial wastes. A waste of a 1000 p.p.m. solids is 
actually a dilute solution containing only 0.1% solids 
and 99.9% pure water. This dilute material is not 
toxie, but it is excellent food for bacteria and causes 
disagreeable conditions when improperly handled. 
The harmful effects result from the lack of oxygen to 
satisfy the demands of the bacteria in the waste. If 
we assume that a milk or other food processing plant 
produces 50,000 gal. of waste a day with a concentra- 
tion of 1000 p.p.m. solids, it may contain about 420 Ib. 
of solids that will require treatment. About 300 Ib. of 
oxygen will be required for stabilizing this waste; 
this is the amount of oxygen dissolved in about 4.5 
million gal. of water. If this oxygen is not renewed, 
fish and plant life cannot exist. Natural waterways 
that have small flow volumes may have diffieulty in 
replenishing the oxygen rapidly enough to maintain 
aerobic conditions with such concentrated wastes. 


* Presented at the Seventeenth Annual Meeting of the Insti- 
tute of Food Technologists, Pittsburgh, Pennsylvania, May 13, 
1957. 

"A laboratory of the Eastern Utilization Research and De- 
velopment Division, Agricultural Research Service, U. S. De- 
partment of Agriculture, 


Nandor Porges 


Eastern Regional Research Laborutory,” 
Philadelphia 18 Pennsylvania 


RESULTS 


In the course of our laboratory studies on the aeration of 
dairy waste, we found that a synthetic skim milk waste, fed 
and aerated continuously in laboratory equipment, was easily 
treated. Analyses showed that about 50% of the skim milk 
added as waste was completely destroyed and that the re- 
mainder was in the sludge (4). Briefly the conversion may be 
expressed thus: 

Milk solids + oxygen ——-~— cells + CO. + H.0 


This change occurred so rapidly that, in order to follow the 
changes, a chemical oxygen demand (C.O.D.) test was used 
(10) rather than the biochemical oxygen demand (B.O.D. 
test. Knowing the C.0.D. of milk products, the various B.O.D. 
values could be approximated: for the skim milk the B.O.D. 
was 67% of the C.0.D.; for the lactose, 83%; for the whey, 
54%; and for the well-aerated sludge, 40% (13). Factors can 
be established as needed for other items. 

Respiration studies were then conducted in a Warburg 
apparatus which showed that oxygen requirements were high 
for the first 6 hours when a one-dose addition of 1000 p.p.m. 
skim milk was acted upon by 500 p.p.m. sludge. Lactose and 
casein were readily removed from solution and the ratio of CO, 
evolved to O: utilized confirmed the idea that the waste was 
assimilated and oxidized (3). However, complete oxidation did 
not occur as only about 37.5% of the ecaleulated amounts of 
oxygen needed for complete combustion were used. Chemical 
analysis of the sludge gave the empirical formula C;H;NO: if 
ash, P and S are omitted (5). 

The following equations were developed to show the biologi 
eal oxidation of skim milk which contains about 51% lactose 
and 37% protein. Complete oxidation of lactose is represented 
as follows: 

CyH2On + 12 O2 — 12 CO. + 12 H:O 

For simplicity we may take one-twelfth of the lactose mole 

cule and express the oxidation: 


+ O CO: + H:O 


Cell formation from the sugar may be expressed thus when 
ammonia is present: 


5 CH.O + NHs — CsH:NO, + 3 H,O 


However, our Warburg studies showed that only 37.5% of 
the theoretical amount of oxygen was converted to carbon 
dioxide while the remainder formed cell substances. Therefore, 
out of 8 available carbons, 3 or 37.5%, were oxidized. This in- 
formation was written as follows to show cell formation from 
lactose : 

3 O. + 8 (CH:O) + NHs — CsH:NO: + 3 COz + 6 H:O 

The utilization of casein for cell formation was also equated. 
In this case ammonia is liberated: 


3 QO. + CsHi2N20s —> CsH;NO: + NHs +3 CO. + H:0 


Fortunately, the 240 units of sugar and the 184 units of 
casein required for the above equations are in the same propor- 
tion as found in skim milk. Hence, the two equations may be 
added. The ammonia liberated from the casein is used for 
lactose assimilation and the reaction remains neutral. The eal 
culated yield, by adding the two equations, is 58%, slightly 
higher than found in our tests. 

Addition gives this: 
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3 O. + 8 (CHO) + NHs C;H;NO.- + 3 CO: + 6 
3 Os + (C;H:NO-. + 3 CO. +- + NH 
6 O. + 8 (CH2O) + 2 CsH:NOz + 6 CO: + 7 


When assimilation is finished, the amount of oxygen required 
drops rapidly and oxygen utilization continues at the ver) slow 
rate of unfed cells. This endogenous respiration is represented 
by the following equation showing that 113 units of cells re 
quire 160 units of oxygen for complete combustion: 

5 Oc + CsH;NO, + 5 CO. + NH; + 2 H:O 


The information may be tabulated as follows for waste ot 


1000 p.p.m. concentration: 


Oxygen required for complete oxidation of 1 Ib, of 
skim milk 1.20 Tb. 
Oxygen needed for assimilation (37.5% ) 0.45 Ib. 


Time required for assimilation depends on cell 
concentration 

With 500 p.p.m. cells 

With 1000 p.p.m. cells 
Time decreases with increased sludge concentration. 
Oxygen required per hour depends on cell 
concentration 

With 500 p.p.m. cells 

With 1000 p.p.m. cells 


0.075 Ib. 
0.150 Ib. 
New cells or sludge produced 0.52 Ib. 


Oxygen for complete oxidation of new cells 0.75 Ib. 


Oxygen needed during first 24 hr. varies. 
If 1% oxidation per hr., then 20% per day 15 Ib. 
If 0.5% per hr., then 10% per day .075 |b. 


Seed cells have respiration: requirements. 
Oxygen to oxidize 1 lb. of organic matter 
Oxygen to oxidize 20% per day 
Oxygen to oxidize 10% per day 


1.42 Ib. 
0.29 Ib. 
0.15 Ib. 


INDUSTRIAL APPLICATIONS 


Pilot plant investigations conducted at Pennsy1- 
vania State University on 10,000 gal. of waste from 
the college creamery showed the validity of the labora- 
tory data (7). Difficulty was encountered in early 
studies when the customary aeration devices were 
used. The supply of available oxygen in solution was 
insufficient to satisfy the demands shown by the 
equations. The high oxygen demand of dairy wastes 
required aeration devices not ordinarily used for 
weaker wastes. Tests showed that when air was forced 
through a perforated pipe, only about 1% of the oxy- 
gen was dissolved as compared to 2-5% for porous 
plates. On the other hand, a specifie type jet aerator. 
in which the liquid is pumped and air is sucked in 
from the atmosphere, showed 17--25% efficiency 
of oxygen usage (8). Turbine type equipment using 
compressed air may give higher transfer efficiencies. 
The jet or aspirator device was satisfactory in treat- 
ing dairy wastes at the pilot plant (7). The efficiency 
of this device was increased to 40% when air was sup- 
plied to the air inlet under 6 'b. pressure. 

A one-tank fill-and-draw treatment plant has been 
designed for a dairy having about 25,000 gal. of waste 
daily (6). An average of 95% purification is re- 
ported. The tank is large enough to hold more than 
34,000 gal. and has an effluent pipe at the 9,000-gal. 
level which is above the volume occupied by settled 
cells. This permits draining of 25,000 gal. of treated 
liquor. 


Analyses showed that about 300 lb. of organic mat- 
ter is present in the waste of this dairy. During the 8 
hr. of waste flow, this amounts to 37.5 lb. per hr. and 
requires 37.5 x 0.45 or 16.9 lb. oxygen per hr. for 
assimilation. The 300 lb. of milk solids produce 150 
lb. of new cells. Since sludge cells may destroy 20% 
of their own weight in 24 hours and since the new cells 
should replace old cells, 750 lb. of sludge should be 
carried in the aerator. By keeping such a balance, it 
is claimed that little or no sludge accumulates. 

From the equations and data, 150 lb. of cells require 
213 lb. oxygen or about 9.7 lb. per hr. for 22 hr. There- 
fore, while the waste is added, oxygen is supplied for 
assimilation and for endogenous respiration at a 
total of 16.9 + 9.7 or 26.6 lb. per hour. Then the cells 
are allowed to settle and the clear supernatant is 
drained. Aeration of the settled sludge is continued 
with 9.7 lb. oxygen per hr. until the next morning, 
when the eycle begins again with addition of fresh 
waste. When the special size jet aerator is used (6) 
and the liquid is recirculated at 60 gal. per min., each 
jet can dissolve 1.6 lb. of oxygen per hour from the 
air that is sucked through the jet. This waste disposal 
unit is practically automatic and has been in operation 
3 years. 


Units treating as little as 2,000 gal. of waste have 
been designed using only 2 or 3 jets. Large continu- 
ous flow units treating up to 150,000 gal. of milk 
processing wastes daily are in operation at Dushore, 
Pennsylvania, and at Horseheads, New York. The 
air is supplied at 6 p.s.i. pressure, the sludge is settled 


in a separate section and is pumped back to the 
aeration tank. The continuous treatment by jet aera- 
tion of 450,000 gal. of citrus waste containing about 
3,600 p.p.m. soluble solids is underway at Winter 
Haven, Florida. The excess sludge in this ease is 
hauled away as fertilizer. It is our understanding 
that over 60 installations based on the principle of 
rapid aeration are in use for the treatment of dairy 
wastes. The same principles of rapid aeration also 
have been applied to the treatment of other indus- 
trial wastes (1). 
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Factors Influencing Drained Weight of 


Canned Clingstone Peaches’ 


(Manuscript received August 9, 1957) 


Tax CLINGSTONE PEACH is one of 
the most important fruits canned in California. Dur- 
ing the past few years the annual pack has been about 
20 million eases. The grade of canned clingstone 
peaches is frequently determined in accordance with 
the standards of the U. S. Department of Agriculture 
(11). Fill of container and drained weight are im- 
portant because of their relationship not only to flavor 
and quality but also to the case yield per ton of fresh 
fruit. The recommended minimum drained weight is 
181% oz. for peach halves canned in heavy syrup in 
No. 21% cans (11). 

Factors influencing the drained weight of canned 
cherries (1, 2, 4, 15), plums (4), berries (1, 4), and a 
number of other fruits (9, 13) have been studied at 
various research institutes. Detailed information on 
factors influencing the drained weight of canned yel- 
low clingstone peaches, however, is lacking. Further- 
more, yellow clingstone peaches at canning maturity 
are characteristically firm and differ greatly in tex- 
ture from other fruits (8). It is not known if this 
characteristic would cause a difference in drained 
weight of the canned product. Experiments were 
therefore designed to determine the influence of ma- 
turity, sucrose concentration of the syrup, fill weight, 
corn syrup replacement for sucrose, and storage time 
on drained weight and Brix reading of canned yellow 
clingstone peaches. This paper presents the results 
of an investigation concerned with these factors. 


* Presented at the Seventeenth Annual Meeting of the Insti- 
tute of Food Technologists, Pittsburgh, Pa., May 14, 1957. 


Sherman Leonard, B. S. Luh, 
and E. M. Mrak 


Department of Food Technology, Uni- 
versity of California, Davis, California 


EXPERIMENTAL 


Clingstcne peaches. T'wo-ton lots of clingstone peaches were 
harvested from a commercial orchard in 1954 and 1955, Fruits 
were sorted under a standard light source and graded into three 
maturities by skin color, i.e., over-ripe (A), optimum (B 
ind slightly green (C). Sorted fruits were graded for size in 
a Dudley divergent tubular roller size-grader. Only fruits of 
21% in. to 3 in. in diameter were used in this investigation. 

Canning. S:mples were halved and pitted with a Filper pit 
ter. The peach halves wree peeled in a cup-down peeler with 
a 1.0% sodium hydroxide solution at 102° C. (214° F.). They 
were held in the holding section for 30 seconds and then spray 
washed with cold water. Fill weights of 18.0, 18.5, 19.0, and 
19.5 + 0.1 oz. of peeled peach halves were weighed into No. 
2% (401x411) plain tin cans with lacquered ends. Segments 
of peach halves were added to reach a desired fill weight. To 
each can was added 253 + 2 ml. (10.5 oz. for 40° Brix syrup 
of either 0, 20, 30, 40, 50 or 60° Brix sucrose syrup, or 40 
$rix syrup in which part or all of the sucrose was replaced by 
soluble solids from 64 dextrose-equivalent corn syrup. Unless 
otherwise stated, each No. 2% can held 19.5 oz. (fill weight) of 
peach halves at optimum maturity (B) and 253 ml. (10.5 oz.) 
of 40° Brix sucrose syrup. Cans were sealed in a vacuum closing 
machine under 15 inches of vacuum, cooked in an Anderson 
Barngrover continuous rotary cooker at 100°C. (212° F.) for 
31 minutes, and cooked in water in a rotary cooler for 7 
minutes. 

Analyses of fresh peaches. Twenty peaches were taken at 
random from each lot and analyzed coneurrently with the can 
ning operation for skin and flesh color, pressure test, total 
acidity, and soluble solids (7). 

Determination of drained weight. The canned peaches were 
stored in the pilot plant at ambient room temperatures of 20° 
to 35° C. (68° to 95° F.) for various intervals. Unless other 
wise stated, 4 cans were selected at random for each sample 
at desired intervals (over a period of 6 months). Drained 
weight of each can was determined separately after the peach 
halves had drained exactly 2 minutes on a tilted 8-mesh sereen 
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S in, diameter) as specified in the U. S. Department of Agri 
culture Standards (11). The average value of the readings was 
used. Brix reading of the drained fruit was determined after 
grinding in a Waring blender for 30 seconds. The Brix read 
ings of the syrup and of the mixture of fruit and syrup from 
the Waring blender were also determined in a Zeiss Opton 
refractometer. 

RESULTS 

Chemical analyses and color of the fresh clingstone peaches 
at 3 stages of maturity are shown in Table 1. On the basis of 
skin color and Brix/acid ratio, peaches were divided into 
maturities—over-rip¢ A), optimum B), and slightly green 
C). The difference in soluble solids content and acidity among 
the samples was quite significant. With maturation, soluble 
solids increased while total acidity decreased (7). 

Changes in drained weight and Brix readings during storage. 
Halford clingstone peaches of optimum maturity were canned 
in 40° Brix sucrose syrup (Table 1, Sample B) with a fil 
weight of 19.5 oz. of fruit and 10.5 oz. of syrup for each No 
24 ean. Changes in drained weight and Brix readings art 


shown in Figure 1. One day after canning, the drained weight 
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TIME IN DAYS 
Figure 1. Changes in drained weight and Brix readings of 
canned Halford clingstone peaches during storage. The peaches 
were canned at optimum maturity. 


was lower than the fill weight; at this stage, it was only 89% 


of the fill weight. Drained weight increased rapidly during the 
first 10 days and then slowly as storage time increased. After 
storage for 30 days, the drained weight was 19.3 oz., a weight 
retention of 99%. Further storage up to 90 days resulted in 
an inerease in drained weight to 19.8 oz., a weight retention of 
101.5%. The Brix readings of the syrup and fruit approached 
each other rapidly during the 10 days storage, with the Brix of 
the syrup decreasing whi'e that of the fruit was increasing. 
They were practically equal after 30 days’ storage. The final 
equilibrium Brix was 22.0°. Apparently, diffusion of sucros 
from the syrup into the peach tissue was more rapid during 
the first week of storage and gradually slowed down as the con 
centration gradient between the syrup and the fruit decreased 

The experiment was repeated on slightly green Halfords 
(Table 1, Sample ¢ Results are shown in Figure 2. In 
general, the trends for changes in drained weight and Brix 
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TABLE 1 
Physical and chemical properties of clingstone peaches 
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TIME IN DAYS 
Figure 2. Changes in drained weight and Brix readings of 
canned Halford clingstone peaches during storage. The peaches 
were canned slightly green. 


readings of the syrup and the fruit followed the same pattern 


as those of peaches canned at optimum maturity (Fig. 1). 
However, the equilibrium Brix reading was lower for peaches 
canned at slightly green maturity. This was caused primarily 
by a higher Brix reading in peaches at optimum maturity 
(12.22° Brix) as compared with that of the slightly green 
fruit (9.52° Brix 

Effect of sucrose concentration on drained weight. The con 
centration of sucrose in the cover syrup was found to have a 


pronounced effect on the equilibrium drained weight of the 
canned product. Figure 3 shows the drained weights of Hal- 
fords canned at optimum maturity in different concentrations 


of sucrose syrup after storage for 6 months. The results were 
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Figure 3. Effect of sucrose concentration of syrup on 
drained weight of Halford clingstone peaches after equilibrium 
is reached. 
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an average of 12 cans for each sample, with a maximum 
standard deviation from the mean of 0.3 oz. Samples canned 
in sucrose syrups of 40° Brix or lower concentrations yielded 
a drained weight higher than the fill weight. Those canned in 
50° Brix or higher concentrations yielded a drained weight 
lower than the fill weight. Peaches canned in plain water at- 
tained the highest drained weight—20.2 oz., a weight retention 
of 103.7%. For peaches canned in 20, 30, 40, 50, and 60° Brix 
sucrose syrup, the equilibrium drained-weight retentions were 
103.1, 102.6, 102.6, 99.5, and 95.8%, respectively. It is evident 
that the extremely high sucrose concentration in the cover 
syrup caused a lower drained weight. 

Equilibrium Brix. Syrup ‘‘cut-out’’ requirements for canned 
clingstone peaches are 24° to 35° Brix for ‘‘extra heavy 
syrup’’, 19° to 24° Brix for ‘‘heavy syrup’’, and 14° to 19° 
for ‘‘light syrup’’. The Brix reading at equilibrium may vary 
with the Brix readings of the fresh peach and the cover syrup 
as well as the relative weight of fruit and syrup entering the 
container. One may easily calculate the equilibrium Brix of 
eanned fruit by using an equation based on a material balance 
between the soluble solids in the fresh peach and the cover 
syrup and those in the canned product. The relationship be- 
tween Brix readings of the cover syrup and of the canned 
product (stored for 6 months), with a fill weight of 19.5 oz. 
of peaches at optimum maturity for each No, 2% can, is shown 
in Figure 4. The result might be used to estimate the sucrose 
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Figure 4. Influence of sucrose concentration in the ingoing 
syrup on the equilibrium Brix of the canned clingstone peaches 
(optimum maturity). 


concentration in the cover syrup needed to give a certain desired 
equilibrium Brix. For example, under the conditions of this 
experiment, when the cover syrup has a Brix reading of 40°, 
the equilibrium Brix reading found from Figure 4 was 21.50. 
The theoretical value, as caleulated by the material balance of 
the soluble solids content in the peach and the fruit, should be 
21.94° Brix. Thus, the deviation from the theoretical value 
was 2.01%. This was probably caused by the experimental 
error in weighing and also the variation of Brix readings 
among the fresh peaches. 

Effect of fill weight on drained weight. Drained weights of 
canned peach halves are related to the fill weights of the fruit. 
Results in Table 2 indicate that samples with a higher fill weight 
yield higher drained weight, and data collected at 1, 30, 90, and 
180 days after canning show the same trend. A 90-day period 
is enough to reach the equilibrium drained weight. A 30-day 
storage period will achieve a value slightly lower than the final 
maximum drained weight. If drained weight at 24 hours after 
canning is used as a reference point, one may predict the 
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drained weight at equilibrium (90 days’ storage) by multiply 


Ol. 
ing that value by the factor ——— or 1.15 (see Table 2). This 
is applicable only under the conditions described in this experi- 
ment. Change in sucrose concentration and volume of the 
cover syrup will change the factor for calculating drained 
weight at equilibrium. 

In another approach, a semi-log plot of storage time vs. 
drained weight, originally developed by Weast (13), was made. 
The results are shown in Figure 5. A linear relationship be 
tween storage time and drained weight was obtained. No 
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Figure 5. A semi-log plot of time vs. drained weight of 
canned Halford clingstone peaches. Fill weights of A, B, C, 
and D series were 18.0, 18.5, 19.0, and 19.5 oz. of peach halves 
respectively for each No. 2% can. Ingoing sucrose syrup was 
40° Brix. 


further increase in drained weight was found after 90 days’ 
storage. The sample with higher fill weight (Sample D, 19.5 
oz.) was higher in drained weight than the sample with a lower 
fill weight (Sample C, 19.0 oz.). The same trends hold for 
the 18.0 and 18.5 oz. fill weight. Thus, for a desired drained 
weight at equilibrium, proper fill of the fresh fruit into the can 
is necessary. To meet the requirement, the average drained 
weight of the representative samples must have a value equal 
to, or higher than, the minimum requirement. The fill weights 
used in this experiment were carefully controlled to get the 
exact drained-weight data which might be used to predict the 
expected drained weight for a given fill weight, provided the 
concentration of the cover syrup is known. 

Influence of maturity on drained weight. Differences in 
drained weight between samples canned at different maturities 
are shown in Figure 6. All samples were canned in 40° Brix 
sucrose syrup with a fill weight of 18 oz. for each No. 2% ean. 
Sample C, canned at slightly green maturity, was a trifle lower 
in drained weight than Sample B (optimum maturity). Re 
sults indicated that, other conditions being equal, the more 
mature fruit produces a canned produet with a slightly higher 
drained weight than the less mature fruit. The difference was 
small as compared with the influence of other factors. 

Effect of replacement of sucrose by corn syrup. The effect 
of replacing sucrose with corn syrup solids on the drained 
weight of canned clingstone peaches is shown in Table 3. The 
use of 64 dextrose-equivalent corn syrup (acid-enzyme conver- 
sion process) to replace partially or entirely the sucrose in the 
40° Brix cover syrup produced no significant difference in 
drained weight of the canned product. The weight retention 
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TABLE 2 
Effect of fill weight on drained weight of Halford clingstone peaches canned in 40° Brix sucrose syrup as halves in No. 242 cans 
24 hours after canning 0 days after canning i) days aft ng 180 days after canning 
Fill weight, Drained Weight Drained Weight Drained Weight Drained Weight 
- weight retention weight retention veight retention weight retention 
18 15.75 87.5 17.60 97.8 18.15 100.9 18.30 101.7 
18.5 16.25 90.3 18.05 18.62 18.60 100.5 
19. 16.65 87.6 18.65 98.2 19.3 101.5 19.40 102.1 
19.5 sie as 17.25 88.5 19.18 98.3 19.8 101.5 19.80 101.5 


was practically the same in all samples which were stored for 
6 months after canning. Corn syrup is known to contain some 
dextrin of high molecular weight. The diffusibility of dextrin 
and other high molecular weight carbohydrates into clingstone 
peach tissue is not known. As the drained weight of the 


TABLE 3 


Effect of replacement of corn syrup for sucrose on drained 
weight of canned clingstone peaches ** 
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canned product was not changed by substituting corn syrup Corn s 
solids for sucrose in the cover syrup, it is likely that the peach by corn ite eT ee 

tissue is permeable to the soluble solids present in the corn 8} lid oe : 
syrup sample used in this investigation. Yo Retention 
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Figure 6. Influence of maturity on drained weight of canned 
Halford clingstone peach halves (1955 pack). Sample A, over 
ripe; B, optimum maturity; and C, slightly green. The initial 
fill weight was 18 oz. for each No. 2% can. Ingoing sucrose 
syrup was 40° Brix. 


DISCUSSION 


Results presented above indicate that fill weight 
and sucrose concentration in the cover syrup are im- 
portant factors influencing the drained weight of 
canned clingstones. In commercial canning, it is not 
practical for each individual can to have exactly the 
same fill weight because fruit halves differ in size, and 
trade practices do not permit using peach segments to 
maintain a constant fill weight. The only solution is 
to fill the can to the extent that will yield a product 
nearest to the desired drained weight. In a No. 24% 
ean containing 8 or 9 peach halves, a difference in 
one piece of peach will cause a difference in fill weight 
of around 214 oz. In order to compensate for this 
difference, a variable volume of cover syrup has to be 
automatically added to maintain a constant head- 
space, net weight, and vacuum in the can. This will 
result in a difference in drained weight because of the 


‘‘The container shall be filled with clingstone 
peaches as full as practicable, without impairment 
of quality. The product and packing medium shall 
occupy not less than 90% of the total volume ca- 
pacity of the container.”’ 


The canner may vary the relative amounts of fruit 
and syrup as long as the minimum drained weight 
and the cut-out Brix can be met. In order to study a 
single specific factor, variations in other conditions 
must be kept at a minimum. The procedure used for 
canning in this work was to isolate one variable at a 
time, and all other factors were standardized. The 
results of this type of design are valuable in establish- 
ing basic information and trends that will serve as a 
valid basis for establishing quality control parameters 
useful in normal canning practices. Adjustment of 
fill weight and concentration of cover syrup are neces- 
sary to obtain a desired average equilibrium drained 
weight. 

The drained weight of canned peaches was at a 
minimum in the ‘‘day-after’’ cut-out because of the 
difference in concentration gradient which caused 
movement of peach fluid to the syrup. When the su- 
crose concentration of the cover syrup is higher than 
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that of the fruit, peach fluid moves into the cover 
syrup rapidly, causing a lower drained weight after 
canning. On storage, diffusion of syrup into the peach 
tissue caused a gradual increase in drained weight 
with time. Changes in density, volume, and weight of 
both the cover syrup and peach take place till final 
equilibrium is reached. The rate, direction, and ex- 
tent of diffusion of the solvent and solute molecules 
are governed by the laws of thermodynamics. The 
time required to reach equalization of all the con- 
stituents between the cover syrup and the peach tissue 
was controlled by the concentration gradient, mobility 
of the moving molecules, and resistance offered by the 
peach tissue. The peach tissue might be considered 
as an elastic material which may shrink or swell, de- 
pending on the concentration gradient between the 
cover syrup and the fruit. The canning process de- 
stroys the semi-permeable membrane of the peach 
cells and facilitates diffusion and exchange of the 
solvent and solute molecules between the cover syrup 
and the peach tissue. Peaches packed in plain water 
had a slightly higher drained weight than those 
packed in syrup. This is probably explained by the 
presence in the peach tissue of hydrophilic materials 
which encourage the penetration of water into the 
fruit. The weight of water penetrating into the fruit 
was more than the weight of soluble solids lost to the 
packing medium, resulting in a drained weight higher 
than the fill weight. The rate of translocation of solu- 
ble solids and fluids between the syrup and the fruit 
also varies depending on the type of fruit used. 

The same explanation may apply to the effect of 
sucrose concentration in the cover syrup on the 
drained weight. High sugar concentration in the 
cover syrup creates a higher coicentration gradient 
between the syrup and the fruit, thus causing more 
fruit fluid to pass into the svrup. During storage, 
soluble solids and syrup diffuse from the syrup into 
the fruit, causing the weight of the fruit to increase 
till equilibrium between the constituents is reached. 
The results obtained here seem to indicate that a Brix 
reading of 50° or 60° is necessary to produce a pro- 
nounced decrease in drained weight in the canned 
product. The concentration gradient between the 
cover syrup and the fruit is a decisive factor causing 
change ‘1 volume and weight of the syrup and the 
fruit. Recent work by Postlmayr, Luh, and Leonard 
(8) has shown the influence of processing time on 
texture and syrup viscosity of canned clingstone and 
freestone peaches. The syrup was more viscous in 
clingstone peaches heat-processed for a longer time. 
This was thought to be caused by the conversion of 
protopectin to water-soluble pectin during heating, 
thus resulting in a more viscous syrup. Water-soluble 
pectin can apparently diffuse from the space between 
the cell walls into the syrup. If the space originally 
occupied by the protopectin between the cell walls was 
penetrable by the higher molecular weight fraction of 
the corn syrup solids, the drained weight of the 
product canned in 64 dextrose-equivalent corn syrup 
should be comparable to that canned in plain sucrose 
syrup, provided the Brix readings of the cover syrups 
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were the same. This has been found to be the case. 
According to Ross (9), certain types of fruits have a 
slightly lower drained weight when packed in corn 
syrups with higher molecular weight fractions. This 
was probably caused by the difference in type of 
fruits and syrups used in his investigation. 

The work of Adams and Hirst (1, 4) has indicated 
that the drained weight of canned strawberries, rasp 
berries, blackberries, loganberries, and cherries was 
related to solubilization of pectin during processing. 
This was thought to be due to high temperature and 
acidity which caused hydrolysis and extraction of less 
readily soluble substances. Drained weights were 
lower in over-ripe and over-processed berries owing to 
breakdown of fruit structure and to osmotic action of 
the heavy syrup, causing shrinkage and shriveling due 
to loss of water by fruit to the syrup. Soft and ripe 
fruits interchange their constituents with the syrup 
more rapidly than firm, tough-skinned fruits. Cling- 
stone peaches, with their firm texture, certainly be 
long to the latter type. 

The work of Weast (13) is a new approach in fore- 
casting the drained weight from the ‘‘day-after’’ cut- 
out data. Because of the linear relationship of storage 
time to drained weight on a semi-log scale, one may 
estimate the expected drained weight at any storage 
time from the reference point and the graph. How- 
ever, the slope of the line may differ with different 
concentrations of sugar in the cover syrup. The work 
of Van Hook (12) has indicated that the diffusion 
coefficients of aqueous sucrose solutions diminish 
linearly from concentrations above one molar to at 
least the saturation concentration. If the same prin- 
ciple is applicable to the diffusion of soluble solids in 
canned clingstone peaches, the slope of the line for 
semi-log plot of time vs. drained weight may vary 
somewhat with the concentration of syrup used in 
canning. Assuming that the slope of the line is deter- 
mined under specific packing conditions, this method 
would be useful in controlling production. 

The minimum drained weight needed for clingstone 
peaches in heavy syrup for No. 24 cans is 18.5 oz. 
The canners have to adjust the fill weight of the fruit 
as well as the concentration and quantity of cover 
syrup, depending on the cut-out Brix and drained 
weight desired for their product. Fruit size, which 
may influence the number of peach halves per can, 
must also be considered. In most instances, smaller 
fruits usually give a slightly higher drained weight 
than larger fruits, even if the conditions of canning 
are the same. This might be because a larger amount 
of syrup adheres between the fruits on the screen 
when the drained weight is determined. In this ex- 
periment, the effect of peach size was not investigated 
and fruits 214 in. to 3 in. in diameter, typical of the 
peaches used for commercial canning in California 
(6 to 9 halves per No. 214 can), were used throughout 
the investigation. 

Fruits differ greatly in their reaction to canning. 
Cherries (1, 2, 4, 9, 13, 15) reach their minimum 
drained weight 3 days after canning. This indicates 
that the skin of the cherry fruit offers greater re- 
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sistance to movement of fruit fluid to the syrup. Thus, Acknowledgment 
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In conclusion, the drained weight of canned cling the Cling Peach Advisory Board of California for supplying 


stones varies greatly with storage time. cover-syrup 
concentration, and fill weight, but the effect of ma 
turity is slight. Replacement of sucrose with corn 
syrup solids in the cover syrup does not eause any 
appreciable difference in drained weight. The effect 
of fruit size, seasonal variation, varietal characteris- 
ties, and horticultural procedures on the drained 
weight of the canned product remains to be investi 
gated. From what we have learned about the effect of 
maturity, we may assume that the influence of these 
variables on drained weight will be small. 


SUMMARY 


Factors influencing drained weight and Brix read- 
ings of canned, halved elingstone peaches were in- 
vestigated. These include storage time, concentration 
of cover syrup, fill weight, maturity, and the use oi 
corn syrup in place of sucrose. Immediately after 
canning, the drained weight fell below the fill weight 
because peach fluid was lost to the cover syrup. 
Drained weight increased rapidly during the first 
week after canning and then slowly until a maximum 
value was reached in 90 days as a result of penetration 
of syrup into the fruit. Right after canning, the 
drained weight was only 89% of the fruit fill weight. 
The weight retention after 30 and 90 days’ storage 
was 99.0% and 101.5% of the fruit fill weight. re 
spectively. Concentration of sucrose in the cover 
syrup was found to have a pronounced effect on the 
equilibrium drained weight of the canned product. 
Samples canned in sucrose syrups of 40° Brix or 
lower yiel'od drained weight higher than the fill 
weight. Those canned in 50° Brix or higher yielded 
drained weight lower than the fill weight. For peaches 
canned in water for dietetic purposes, a weight re 
tention of 103.7% was obtained at equilibrium. The 
influence of maturity on drained weight is small as 
compared with other factors. Replacing sucrose with 
64 dextrose-equivalent corn sy rup in the cover syrup 
caused no significant difference in drained weight 
of the canned product at equilibrium. 

The importance of syrup concentration. fil] weight, 
and storage time to drained weight and Brix readings 
is discussed, 


fruit for this investigation. 


We also app te the valuable information, supplied to 
us by R. E. Hughes, Jr.. Dr. (. O. ¢ hichester, and Dr. Clarence 
Sterling, about their work on penetration of maltosaecharides 
in processed clingstone peacl 
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Shrinkage and Organoleptic Characteristics 


of Beef Aged in Controlled Environments’ 


(Manuscript received May 13, 1957) 


Sorce THE CONSUMER demands 
tenderness as well as other palatability factors in 
meat, improvement in the quality of beef through 
aging is a long-established practice in the meat indus- 
try. However, the problem of aging and tenderizing 
meat properly and economically with the least possi- 
ble amount of wastage due to shrinkage and cutting 
loss is of paramount importance to the meat packer. 
If he is to age meat correctly, it is necessary that the 
product be held at definite temperatures to permit the 
enzymes in the meat to carry on their normal fune- 
tions of breaking down the proteins in the muscles. 
Many workers such as Bate-Smith (1) believe that the 
enzymes, presumably proteases, are responsible for 
the alterations in tenderness. In addition, proper hu- 
midity in the aging room must be maintained in order 
to minimize shrinkage of the product and discolora- 
tion of the external fat during high temperature 
aging. 

It has been known for many years that the aging 
process could be accelerated by elevating the tempera- 
ture in order to promote additional enzymatic ac- 
tivity. Euell (4) has shown that the speed of tenderi- 
zation doubles for each 18° F. rise in temperature. In 
order to control microbial growth on the surface of 
beef during rapid aging, industry as well as many 
other investigators such as Reutschler and Nagy (9), 
MeCarthy and King (7) and Sleeth et al. (10), have 
found the use of germicidal lamps extremely bene- 
ficial. 

The work reported here follows directly from an 
earlier paper from this laboratory. In this previous 
report, shrinkage, cooking loss, organoleptic, and 
shear values were determined for round, rib, and T- 
bene steaks from quarters and wholesale cuts of Choice 
and Good grades of beef aged under different environ- 
mental conditions. This report is a continuation of 
the above with particular emphasis on shrinkage and 
palatability characteristics of beef of different weights 
and grades. Graphs are presented showing shrinkage 
and organoleptic characteristics of beef aged under 
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these controlled environmental conditions. The au- 
thors feel that such information will serve a twofold 
purpose: (a) supply information to the meat packer 
or processor as to the approximate results he can 
expect from different aging procedures and (b) 
record data concerning the efficiency of aging beef at 
elevated temperature as compared to standard aging 
room temperatures (35-36° F.). 

Studies previously reported at this station show 
that beef aged at a higher temperature (68° F.) is 
more tender, has more flavor, and has more desirable 
cutting characteristics than beef aged at 34° F. for a 
comparable period. In addition, the work indicates 
that environmental conditions affect moisture losses 
during processing. 

This study is concerned with a further investigation 
of (1) weight losses due to shrinkage as influenced by 
(a) length of aging, (b) quality of product, (¢) tem- 
perature, (d) humidity, (e) air velocity, and (f) 
ultraviolet radiation, and (2) organoleptic charac- 
teristics of steaks stored at 0° F. for 0 months. Ad- 
jacent steaks were removed and stored for periods of 
2, 4, 8, and 12 months. The effect of these different 
storage periods on steaks aged under various environ- 
mental conditions will be reported in a later paper. 


EXPERIMENTAL PROCEDURE 


The procedure for the different experiments conducted for 
this report is described as follows: each experiment refers to 
a figure which is contained in the paper; i.e. Figure 1 refers to 
Experiment 1, Figure 2 refers to Experiment 2, ete. 

Each test consisted of the following number of cattle: Ex- 
periment 1, 7; Experiment 2, 16; Experiment 3, 4; Experi 
ment 4, 4; Experiment 5, 8; Experiment 6. 7. The cattle, 
weighing 800-850 pounds in all of the tests, were slaughtered 
at the Missouri Station Laboratory. Hot careass weights were 
recorded at the time of slaughter. Careasses were then placed 
in a chill room at 36° F. and chilled 24 hours to an internal 
temperature of 45° F. However, carcasses from cattle reported 
in Figures 5 and 6 were only chilled to an internal tempera 
ture of 65° F. 

After the initial chilling period, the carcasses were weighed, 
quartered and/or cut into wholesale cuts, and then reweighed. 
Weight losses were recorded daily throughout the aging periods 
to determine shrinkage losses. 

Aging, sampling, organoleptic, and Warner-Bratzler Shear 
procedures are given in an earlier report of this study (1/0). 
The aging room conditions for each test are described in foot 
notes at the bottom of each figure. 

Temperature of the aging room was maintained by an 
electric heater. A small jet of live steam was induced into the 
aging room to keep the relative humidity constant. 

Rib steaks from the forequarter and T-bone and top round 
steaks from the hindquarter were used for organoleptic evalua- 
tions. 
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An analysis of variance of the taste panel data for each 
palatability factor was used to determine significance betwee 


treatments and animals. 


RESULTS AND DISCUSSION 


Figures 1 through 6 indicate the per cent shrinkage, 
and the mean value scores for tenderness, flavor, 
aroma, juiciness and flavor of fat. Each organoleptic 


value represents the average scores of six judges. 
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Figure 1. Effect of environmental conditions on shrinkage 
and palatability characteristics of U. S. good beef ribs. 


‘Control: Aged 6 days at 36° F., 80% R.H., air flow 20—25 
L.F.M. 

* Treated: Aged 6 days at 57° F., 80% R.H., air flow 20-25 
L.F.M., 200 microwatts of ultraviolet radiation per sq. cm. at 
the surface of the product. 
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Figure 2. Effect of environmental conditions on shrinkage 
and palatability characteristics of U. S. good wholesale beef ribs. 


‘Control: Aged 12 days at 34° F., 90% R.H., air flow 15 to 
20 L.F.M. 

Treated: Aged 2 days at 68° F., 90% R.H., air flow 15 to 
20 L.F.M., 150 microwatts of ultraviolet radiation per sq. cm. 
at the surface of the product. 
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Figure 3. Effect of environmental conditions on shrinkage 
and palatability characteristics of U. S. choice beef quarters. 


Control: Aged 14 days at 40° F., 80% R.H., air flow 15 to 
20 L.F.M. 

* Treated: Aged 5 days at 68° F., 80% R.H., air flow 15 to 
20 L.F.M., 150 microwatts of ultraviolet radiation per sq. cm. 
at the surface of the product. 
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Figure 4. Effect of environmental conditions on shrinkage 
and palatability characteristics of U. S. good beef quarters. 

Control: Aged 14 days at 40° F., 80% R.H., air flow 15 to 
20 L.F.M. 

* Treated: Aged 3 days at 68° F., 80% R.H., air flow 15 to 
20 L.F.M., 150 microwatts of ultraviolet radiation per sq. cm. 
at the surface of the product. 


Shrinkage. From the physical standpoint, the over- 
all shrinkage picture appears to be based on the rela- 
tive humidity, air flow, and temperature of the aging 
room, the grade of cattle, and the length of the aging 
period. However, the majority of the moisture loss 
does not occur during the first 2 or 3 days as has 
often been suspected. In an earlier report (10), it 
was shown that a consistent line relationship is for- 
mulated for shrinkage; i.e. a consistent amount of 
shrinkage for each day of aging. The data in Figures 
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Control Forequarters! 
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Figure 5. Effect of environmental conditions on shrinkage 
and palatability characteristics of U. S. good beef quarters. 

‘Control: Aged 3 days at 36° F., 90% R.H., air flow 25-30 
L.F.M. 

*Vreated: Aged 3 days at 76° F., 90° R.H., air flow 25-30 
L.F.M., 125 microwatts of ultraviolet radiation per sq. cm. at 
the surface of the product. 


1-6 indicate that on the basis of days aged the aver- 
age per cent shrinkage per day for Choice and Good 
quarters and wholesale cuts aged in an 80% relative 
humidity was 0.52% for the controls and 0.54% for the 
treated. At 90° relative humidity, the shrink for the 
control and treated quarters and wholesale cuts was 
0.32 and 0.46% per day, respectively. Consequently, 
under the controlled environmental conditions em- 
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Figure 6. Effect of environmental conditions on shrinkage 


and palatability characteristics of U. S. choice hindquarters.* 


‘Control: Aged 3 days at 36° F., 90% R.H., air flow 15~20 
L.F.M. 

* Treated: Aged 3 days at 86° F., 75% R.H., air flow 15-20 
L.F.M., 125 microwatts of ultraviolet radiation per sq. cm. at 
the surface of the product. 

*T-bone and top round steaks were used to evaluate the 
palatability factors. 


ployed in conjunction with a higher relative hu- 
midity in the aging room, the moisture loss was sub- 
stantially reduced. 

With respect to grade, Figures 3 and 4 demonstrate 
that Choice fore- and hindquarters shrank less than 
those of comparable weight in the Good grade. These 
were aged under the same relative humidity. This 
reveals the influence the external fat covering has on 
moisture losses and should be considered by the meat 
packer or processor when aging meat. 

Figure 6 discloses the smail amount of shrinkage 
of Choice hindquarters aged at 86° F. and 90% rela- 
tive humidity. The average moisture loss per day for 
the controls is 0.30% while the treated lost 0.20° per 
day. Experiments not reported in this paper have 
shown the shrinkage from Choice hindquarters aged 
two days at 100° F. and 100% relative humidity was 
practically negligible. 

An additional influence of high relative humidity 
in the high temperature aging room with ultraviolet 
radiation is the preservation of the normal white color 
of the subeutaneous fat. Under humidity conditions 
as low as 80%, fat has a tendency to become slightly 
yellow. However, this condition was eliminated by 
aging at 90 to 100% relative humidity. 

Tenderness, In Figure 1, difference in tenderness 
approached significance for the treated ribs. This in- 
dicates that in a comparable aging period of 6 days 
the tenderness of ribs aged at 57° F. increased over 
those held at 36° F. The results in Figures 2, 3 and 4 
confirm our previous observations (10), and other in- 
vestigators (3), that tenderness values for beef quar- 
ters and ribs aged 2, 3, and 5 days at 68° F. were 
found to be comparable to those aged 12 and 14 days 
at 34° F. and 40° F. respectively. A statistical treat- 
ment of the data showed no significant tenderness dif- 
ferences between treatments. This is important to the 
processor as it will permit him to keep his inventory 
low. He will also have a greater turnover of product 
in a shorter period of time with a saving in refrigera- 
tion costs. 

Mean panel scores for T-bone and top round steaks 
from Choice hindquarters aged at 36° F. (control 
and 86°F. (treated) are shown in Figure 6. The 
scores show that the control and treated top round 
steaks were more tender than the control and treated 
T-bone steaks. This is contrary to the commonly held 
belief. However, it does lead us to postulate that top 
round steaks may be very acceptable to the con- 
sumer if aged under the proper conditions. 

Evaluation of the tenderness values show no ap- 
parent differences between the Choice and Good grade 
in this test. These results are in agreement with two 
earlier reports by Wierbicki et al. (11, 12) that intra- 
muscular fat does not affect tenderness but appears 
to be a sex characteristic. 

Flavor. In all experiments (Figures 1 through 6 
there were slight but not significant differences in 
flavor due to treatment. Mean panel scores from high 
temperature-short time aged ribs and quarters were 
comparable in flavor to those aged at a low tempera- 
ture and a long holding period. 
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There was no difference in flavor as shown by the 

palatability committee between the Choice and Good 
grades of ribs and quarters. This is in agreement 
with Black et al. (2) and Hedrick (5) who found that 
fatness of the animal did not have any significant 
influences on the flavor of cooked samples However, 
the results of this study do not support the work of 
Marion et al. (6) who found that carcasses from the 
higher grades of beef gave slight indications of more 
desirable flavor in the lean meat. 

Aroma. Aithough not significant, there was con- 
siderable variation in aroma as shown by the palata- 
bility committee seores between the control and 
treated. The difference was in favor of the treated 
samples in Figures 1, 2, 3, (hind quarters), 5, and 6. 
This was possibly due to the effect of the higher tem- 
perature in developing certain flavor constituents. 
The control forequarters in Figure 3 and controls 
(fore- and hindquarters) in Figure 4 were slightly 
higher in mean palatability score values. Again, the 
differences were not significant. 

Grade did not have any significant influence on 
aroma. This is in agreement with Marion et al. (6) 
who found no apparent difference in aroma of meat 
from Choice grade animals as compared to those of 
lower grades. 

Juiciness. Juiciness scores remained essentially the 
same for the controls and treated product in all ex- 
periments. Again, difference between grades did not 
show any appreciable influence in the panel scores. 

Flavor of fat. The controls in Figure 1 show a sig- 
nificant difference (.05 level). This difference was due 
to an excess of ozone and germicidal radiation on the 
treated product. However, in the latter experiments, 
the difference between control and treated product 
was not significant. This was brought about by lower- 
ing the concentration of ultraviolet radiation (2537 A) 
from 200 to 125 microwatts per square centimeter at 
the surface of the product. (Radiation was measured 
with a Germicidal Ultraviolet Intensity Meter manu- 
factured by the General Electric Company). Fur- 
ther, it was shown in tests (not reported here) that by 
limiting the time of ultraviolet radiation by inter- 
mittent exposures of 12-hour intervals during the 
duration of the tests, comparable results were ob- 
tained. This procedure provides satisfactory product 
protection as well as eliminates additional trimming 
loss and ranecidity development due to excessive 
radiation. 

Thawing and cooking losses. Tables 1 and 2 give 
mean and ‘‘F’’ values for thawing (drip) and cook- 
ing loss. As was previously reported, the results of 
all tests, except the hindquarters in Figure 5, indicate 
that the treated product lost more moisture due to 
thawing and cooking than the controls. However, this 
difference was not significant except for the thawing 
loss of rib steaks in Figure 5. This was highly signifi- 
cant (.01 level). These results are in agreement with 
previous observations by Wierbicki (12, 13) that aged 
meats release less moisture during thawing and cook- 
ing than the non-aged. 
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TABLE 1 


Mean and F-values for thawing (drip) loss for round, rib, and 
T-bone steaks for experiments 1-6 


Mean value F-value 
r i S.E Cor S.E Treatment | Animal 
Fig. 1 (Rib) 1.7¢ +41 1.74 +.40 O01 7.02* 
Fig. 2 (Rib) 81 +.12 91 + .09 31 
Fig. 3 (Rib) 1.75 .36 93 +.21 7.81* 
} (Round) 2.69 +.69 2.35 +.63 48 6.04* 
Fig. 4 (Rib) 1.88 77 1.31 >.16 3.16 62 
4 (Round) 1.64 +.85 10.78* 
Fig. 5 (Rib) 1.86 +.21 82 +.20 17.83** |21.82** 
5 (Round) 27 +.40 3.56 *.48 1,29 11,.00* 
Fig. 6 (T-Bone) 50 ~ 14 45 +17 05 1.61 
6 (Round 2 16 + 81 » 52 + 91 3.00 5.07 
3ased on percentage thawing los 


Refer to experimental conditions at the bottom of each figure. 
’ Refer to experimental conditions at the bottom of each figure. 
* Significant at .05 level 
* Significant at 1 level 


INTERNAL TEMPERATURE OF HINDQUARTERS 
DURING AGING 


Since the elevated temperature has such an im- 
portant role in tenderization, the relative internal 
temperature of the product at any given time during 
the aging period is essential. Figure 7 shows the 
increase of the internal temperature of a hindquarter 
previously chilled to 57° F. and then held for a period 
of 68 hours at 93.5° F. and also the internal tempera- 
ture of a hindquarter placed directly into the aging 
room from the slaughter floor and held for a similar 
time and temperature. At the end of these periods, 
the products were placed into a 40° F. chill room for 
28 hours. 

The internal temperature of the chilled hindquarter 
inereased rapidly but leveled off at the end of 32 
hours. Twelve additional hours were required fe 
this temperature to reach the aging room temperature 
where it leveled off during the remaining aging period. 

In 14 hours, the internal temperature of the hind- 
quarter, placed directly from the slaughter floor into 
aging, reached 89°F. The temperature increased 
gradually over a 20-hour period until it leveled off at 
93.5° F. The phenomenon of the internal temperature 
falling below the aging room temperature cannot be 
satisfactorily explained at this time. 


After the quarters were placed in the chill room the 


TABLE 2 


Mean and F-values for cooking loss for round, rib and T-bone 
steaks for experiments 1-6 


Mean value 


F-value 


Treated?) S.E Control*| S.E Treatment Animal 

Fig. 1 (Rib) 24.42 *1.54 25.13 +1.61 AT 8.14* 
Fig. 2 (Rib 25.04 +1.03 24.584 = 08 .74 
(Rib) 24.68 25.18 ~1.04 2.05 
(Round) 29.25 £3.31 50.06 +2.21 41 7.25" 

} t (Rib) 27.2 +1.86 25.04 £1.23 9.56* 8.86* 
4 (Round +2.41 32.47 +2.70 .08 1.25 

Fig. 5 (Rib) +2.59 1.89 1.84 
5 (Round) 1.21 1.48 1.43 
Fig. 6 (Rib) 6.98 +1.53 25.09 1.06 96 RR 
6 (Round 22.24 1.17 22.41 1.65 ol RY 

‘ Based on percentage cooking loss 


* Refer to experimental conditions at the bottom of each figure. 

8 Refer to experimental conditions at the bottom of each figure. 
* Significant at .05 level. 

** Significant at .01 level 
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Hindquarter 
tor 


Aging Room Temperature 


Figure 7. Rate of internal temperature increase and 
crease of U. S. choice hindquarters during aging. 


decrease in the internal temperature was rapid, 
quiring only 28 hours to reach 50° F. 


SUMMARY 


Choice and Good hindquarters, forequarters and 
wholesale ribs from 46 cattle weighing 800-850 
pounds were aged at temperatures of 36° F., 40° F., 
57° F., 68° F., 76° F., and 86° F. This product was 
aged under relative humidities varying from 80 to 
90% and air velocities of 15 to 20 lineai feet per 
minute. To control microbial growth at the elevated 
temperatures, ultraviolet radiation was used. 

On the basis of the results, the following findings 
appear most significant. 

Grade, length of the aging period, and relative hu- 
midity of the aging room affect shrinkage. Tender- 
ness, flavor, aroma, and juiciness values for beef quar- 
ters and ribs aged 2-3 days duration at the higher 
temperatures are comparable to those aged 12-14 days 
at the normal aging temperatures. 
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The Cooking Properties of Some New 


Durum Wheat Varieties’ 


Manuscript received July 5, 1957) 


; \ND KNOWLES (4, 5) have 
described the methods of assessing the cooking quality 


of macaroni, originally developed by Barasio (3), and 


modified by Binnington, Johannson, and Geddes (2). 


Briefly the procedures consist of determining the 
water absorption (measured by gain in weight) and 
degree of disintegration and tenderness of the maca- 
roni after cooking under specified, uniform condi- 
tions. It has been shown that the weight of the cooked 
macaroni is a reliable index of the water absorption 
(2), and that it is not necessary to measure the volume 
of the raw and cooked macaroni which are rather 
tedious proce dures. 

This report adds information to that already avail- 
able on the ccoking and quality properties of maca- 
roni and the relations among them. Relative effects of 
wheat variety, station, and year of growth on cooking 
quality are also analyzed. As far as the authors are 
aware, a study of this nature has not been previously 
published, 


EXPERIMENTAL 


Materials and methods. Durum wheats included in this in 
vestigation were new hybrids possessing resistance to the 15-B 
stem rust complex and standard varieties such as Mindum, 
which was released for farm growth before 15-B became a 
major threat to North Dakota durum production and later 
Sentry. These standard varieties are satisfactory for milling 
and macaroni processing when not attacked by 15-B. Four 
new varieties carrying rust resistance and satisfactory quality 
have been released by the North Dakota Station. A description 
of these with a summary of their milling and macaroni process 
ing properties was published in the North Dakota Station Bi- 
monthly Bulletin (8). The names of the 4 wheats with their 
former nursery numbers are: Langdon (LD 372 Ramsey 

LD 369), Towner (LD 370), and Yuma (LD 364). The LD 
‘Langdon Durum’’, The wheats were grown and 


refers to 
tested for 3 years at 5 statious throughout the principal durum 
area in North Dakota. 

Table 1 shows the comparative milling and maearoni process 
ing data from these varieties. Towner was the lowest in color 
score, but was still acceptable. Yuma tended to have a reddish 
tinge in the macaroni which some manufacturers have deemed 
undesirable. This variety had the highest absorption, and 
liffered from the others in mixing requirements and physical 
lough properties because of a strong, non-elastie gluten. 
Sentry, on the other hand, produeed a softer, more extensible 
lough than the average. 

The cooking procedure was as follows—25 g. of dried maca 
roni, broken into 7 em. lengths, were placed in lipless, tall form 
4) ml. beakers containing 250 ml. of distilled water and then 
transferred to the bath at 101°C. (Fig. 1). They were 
‘ooked for 30 minutes, being stirred gently twice to prevent 
the strands from stieking together. At the end of the period 
the cooked macaroni was drained in a Buchner funnel without 


*Contribution from the Department of Cereal Technology. 
Published with the approval of the Director of the North 
Dakota Agricultural Experiment Station. 


R. H. Harris and L. D. Sibbitt 


North Dakota Agricultural Experiment 
Station, Fargo, North Dakota 


Figure 1. A section of the macaroni laboratory, showing the 
‘*Magni Whirl’’ cooking bath. 


suction for 10 minutes, during which the macaroni was washed 
with boiling distilled water. Drainings and washings were 
collected in tared 250 ml. beakers, then evaporated to dryness 
at 100° C, and the weight of residue determined. The drained 
cooked macaroni was weighed and reported as cooked weight. 
Five representative strands of the cooked material were taken 
for the tenderness test, yielding 5 replications for each sample. 
This test and the technique involved have been deseribed in 
detail by Binnington, Johannson and Geddes (2) and Harris 
and Knowles (6). Essentially this test measures the pressure 
needed to collapse the tube of cooked macaroni, the pressure 
being supplied by addition of mercury to a flask connected to 
a disk which in turn exerts pressure on the strand of macaroni 
until it collapses. A tenderness score is then calculated from a 
curve traced by the tenderness tester resembling, in a modified 
form, the one described by Binnington et al. Analytical pro- 
cedures for determining protein, moisture, and ash content ete. 
are deseribed in Cereal Laboratory Methods (1). 


RESULTS AND DISCUSSION 


Means and variability. The mean results and vari- 
ability obtained from cooking 126 samples are shown 
in Table 2. Semolina protein and ash content are also 
included. For direct comparisons with values for 
cooked weight and residue previously published (2, 
6) it is necessary to multiply the present results by 
four since these represent 25 g. of material while the 
former data were on the basis of 100 g. On this basis 
the values in Table 2 become 348.0 and 4.2 g.. respec- 
tively. Harris and Knowles (6) reported 328.6 and 
3.5 g. for corresponding experimental milled semolina 
and 331.2 and 4.5 g. on macaroni (2) made from a 
series of 10 commercial flours and semolinas (4). 
These all appear to be of the same general order of 
magnitude. The present tenderness scores are all sub- 
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TABLE 1 


Variety means for milling and processing quality arranged in order of decreasing macaroni color score 


Semolina Semolina yield! 

protein 

content ! Unpurified Purified 

| 

Langdon 2.8 58.6 
Sentry 1.8 57.6 
Mindum 0.4 56 


Ramsey 
Yuma 
Towner 


Average value 


Expressed on 15.5%) moisture basis 
\ very, M medium 


stantially higher, and would fall into the ‘‘very 
tough’’ classification (over 160) of Binnington ef al. 
The variability for cooked weight reported by Harris 
and Knowles was somewhat greater than shown in 
Table 2. 

As might be expected the mixing score was the most 
variable, showing the effect of variety. It has been 
repeatedly found in this Laboratory that wheat va- 
rieties vary widely in mixing requirements, and that 
this property must be considered when appraising 
either new hard red spring or durum wheats for com- 
mercial acceptance. The second largest variability 
was in the tenderness score. 

Table 3 provides information on the relations be- 
tween the different properties of semolina and maca- 
roni. The most important relations were those be- 
tween weight of mereury and tenderness score, which 


TABLE 2 


Means and variability of the measurements (N = 126) 


Standard | Coefficient 


Variabk Mean deviation | of variation 
% 

Semolina protemn content 13.0% 1.26% 9.7 
Cooked weight 3.87 4.5 
Residue 105 ¢ O.154¢ 14.7 
Weight of mercury 1423.97 291.46 ¢e 20.5 
Tenderness score 164.52 29.75 18.1 
Mixing score 4.14 1.63 39.2 

12.6 


Semolina ash content 0.60% 


was expected, and semolina protein content and 
tenderness score. Thus higher protein content tends 
to produce tougher cooked macaroni. However, Har- 
ris and Knowles (6) found no significant correlation 
between these variables for 32 samples grown at 
Fargo, and Langdon, 12 of which had been damaged 
by blight and associated diseases in 1940. Earlier 
work published by these workers showed a positive 
correlation of 0.731 between these variables. It is 
probable that the correlations vary from year to year 
with the properties of the wheats and the effect of 
weather conditions during seasonal growth. The num- 
ber of samples included in the present report are 
much larger and cover a wider range of yearly and 
local environments than previous reports from this 
Station and should furnish reliable data on these 
relationships. 

Varietal and environmental effects. Table 4 shows 
the means of the varieties for the 3 chief faetors of 


Visual color 


Semolina Specks Mixing 
ash content in. Absorption * pattern * 
Ge 
0.61 25 27.8 9.0 Weak 5.5 
0.61 43 28.0 9.0 V. Weak 2.0 
0.60 17 28.2 8.5 Medium 5.5 
0.64 27 28.0 8.2 Weak 3.5 
0.61 13 29.0 5.2 Strong 6.5 
0.59 24 28.2 Weak 5.4 
0.61 25 28.2 8.4 M. Weak 4.0 


TABLE 3 


Correlation coefficients between the cooking and other 
data (N = 126) 


Variables correlated 


Ooefficient 


Cooked weight and residue +0.192* 
Weight of mercury and tenderness score +0.843* 
Cooked weight and tenderness score..... 0,153 
Cooked weight and weight of mercury -0.226** 
Tenderness score and mixing score +-0.178* 
Semolina protein comtent and cooked weight —0.142 
Semolina protein content and tenderness score +0.622** 
Semolina protein content and residue +0.033 
Semolina protein content and mixing score +-0.023 


Indicates that the 5% level of significance was attained 
Indicates that the 1°% level of significance was attained 


cooking quality. For cooked weight Sentry was 
highest although differences between varieties were 
not great. Sentry was also highest in residue. Yuma 
was lowest for both these factors, but yielded the 
highest tenderness score and would be denoted as 
producing the ‘‘toughest’’ macaroni of the 6 wheats. 
Mindum produced the tenderest cooked macaroni but 
it would still be ranked as ‘‘tough’’ in Binnington’s 
classification. Of course these are arbitrary values so 
far as actual tenderness is concerned and may not 
represent the opinions of a panel of judges. They do 
show, however, that marked differences exist between 
samples of cooked macaroni from different durum 
varieties, and varieties which diverge greatly from 
the average of accepted durums may well be viewed 
with suspicion for their macaroni acceptability to the 
consumer. 

Table 5 is an analysis of variance of the semolina 
protein content and cooking quality data. In this 
analysis the main sources of variation are sorted out 
and the relative effect of each evaluated. The signifi- 
eance of the differential reactions of each of the 
sources of variation with each other source, or the in- 
teractions, are also tested for statistical significance 
(8). 


TABLE 4 


Mean cooking quality data 
Arranged in order of decreasing macaroni color score 


Cooked Tenderness 


weight ' Residue’ score 
g- g. 

Mindum 88.02 1.08 149.83 
Sentry 90.25 1.11 172.37 
Ramsey 88.66 1.05 152.45 
Towner 34.77 1.05 150.44 
Langdon 34.98 1.08 158.30 
Yuma 83.40 1.02 191.17 


Expressed on 13.5°) moisture basis. 
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COOKING PROPERTIES OF NEW DURUM WHEATS 


TABLE 5 


Analysis of variance of the data 


Semolina protein content Cooked weight Residue Tenderness score 


Degrees of 
freedom Sums of 


squares 


Source of variation 


Sums Sums of Sums of . 
ims of m Variance Variance 


Varian 
squares squares squares 


Between varieties 5 18.92 3.784** 402.22 80.444 0.0693 1 13439.69 2687.94** 
Between stations 4 52.06 13.015 RR.G2 22.155 2644 661 17366.95 4541.74 
Between years 1 5.05 5.050 1.26 1.2¢ 697 697 11239.49 11239.49** 


Interactions 


Varieties * stations 20 5.44 1.272 


Varieties * years 5 1.56 


Stations year 


Stations 


Indicates that the 1% level of significance as attained 


For semolina protein all three of the main sources weight, which appears to be primarily a_ varietal 


of variation had very significant effects with the sta- characteristic. 


tions exerting the largest influence. As shown in the 
comparative estimate of the importance of these SUMMARY AND CONCLUSIONS 

actor anes fr - which bias has been removed [Rosander Macaroni made from 126 samples of durum wheat 
(7)|, the effect of the stations was approximately 


grown in experimental plots at North Dakota stations 
three times that of the varieties and almost seven in 1954, 1955 and 1956 was evaluated for cooking 


in 
times that of years (Table 6). The only signifiean quality. The principal quality properties measured 


were cooked weight, degree of disintegration and ten- 
TABLE 6 derness score. From this investigation it seems that 
Unbiased estimates of variance macaroni toughness, as indicated by tenderness score, 


increases with protein content. 


variation Verien There were very marked differences between durum 
om . wheat varieties in dough mixing requirements. Vari- 
emer ater ; ations in tenderness score were also marked but 

As expected semolina protein content was very 
Total 59 1.864 100.00 significantly affected by wheat variety, location of 
Tenderness sco growth, and vear oft growth Of these, location of 
Between varieties ” 687.94 231.311 17.81 growth had the most pronounced effect, and year of 
Between stations 4341.74 330.575 25.45 growth the least. 
Bet n years 11239.49 362.155 27.88 : 
Interaction 19 74.8 574.835 28.86 For cooked weight, variety alone exerted a signifi- 
se nd eh en eant influence, while for residue variety was without 
effect, years having the largest.influence. For tender- 
interaction was between stations and years. In other ness score location and year of growth had approxi- 
words there was a differential response among the mately equal effects, while variety was less influential. 


stations to the year in which the wheat was grown. 


For cooked weight the results were quite different, LITERATURE CITED 

with only varieties significantly influencing the vari- 1. Association or 
ance. Thus a variety could be grown at any of the Laboratory Methods. 5th ed., 1957. The Association: 
locations without appreciably affecting the cooked St. Paul, Minnesota (1947). 

weight. Sinee the interaction variance was greater 2. Binnineton, D. S8., Jonannson, H., AND GEDDES, Ww. F. 
than that of two of the main causes of variation, no 
correction for bias is needed. The analysis shows the 3. Borasio, L. Le caratteristiche di cottura della pasta ed. i 
opposite effect for residue as compared to cooked methodi di riverea. Gior. di Rise., 25, 251-257 (1935). 
weight, as variety was the only main source of vari- 4, Harris, R. H., anpD KNow.es, DarLine. Durum wheat in 


American agriculture and industry. Part III. The 
determination of the quality of durum wheat and maca- 
roni products. Experimental milling of semolina, maca- 


ation without significant effect. From this it seems 
that any approved durum wheat would be satisfactory 


as far as macaroni disintegration during cooking is roni manufacture, and evaluation of cooking quality. 
eoncerned. As for semolina protein there was a sig- Macaroni J., 21, 6-12 (1939 


5. Harris, R. H., AnD KNow es, DaRLINE. Quality studies on 
North Dakota durum wheats (1938) crop. Cereal Chem., 
17, 480-490 (1940 


nificant interaction between stations and_ years. 


Again no correction for bias was required. 


WES significantly affected by 6. Harris, R. H., anp KNow.es, DaRLINE. Macaroni cooking 
all the maip causes of variation, with varieties having value of some North Dakota durum wheat samples. 
the least influence. The relative effects of stations. Food Research, 8, 292-298 (1943 


years, and the interactions were much the same i. ROSANDER, A.C. Elem« ntary principles of statistics. 1953. 
(Table 6 As for moli tei tent 1 i D. Van Nostrand Co., Inc., New York, N. Y. 
able 6). As for se ‘ote content ¢ "e 
en Ina protein conten ind resi 8. Srppirr, L. D., anp Hargis, R. H. New quality data on 


due there was no environmental effect on cooked Dakota durums. Bimonthly Bull., 19, 115-118 (1957) 
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Causes of Scald in Red Tart Cherries °° 


(Manuscript received May 14, 1957) 


Cuzany PROCESSORS, particularly 
in New York State, have in recent years been con- 
siderably troubled with cherry seald. This is a post- 
harvest condition which develops in the red tart 
cherry during the course of handling and condition- 
ing the fruit prior to pitting and packing. It has been 
variously called ‘‘lug secald’’ or ‘‘tank seald’’ by 
processors and growers depending on where it occurs. 
However, our experience has shown that these two 
forms differ only in extent, of affected tissue. 

On the other hand, it is important for purposes of 
discussion to differentiate between seald and the oxi- 
dative browning which often accompanies it. We may 
define seald as a loss of red pigment from the skin 
of the cherry. This occurs in small circular, some- 
times depressed areas as in ‘‘lug seald’’ or in irregular 
blotches which may involve most of the cherry surface 
as in ‘‘tank seald’’ (Figure 1). These sealded areas 
are light pink. Although it is believed that some of 
the red pigment is actually destroyed, much of it 
merely migrates into the yellow flesh under the skin 
or into the soak water. 

These same areas of skin may subsequently turn 
brown along with the tissue beneath, affecting flavor 
as well as color and appearance. This is believed to 


"Presented at the Pittsburgh Meeting of the Institute of 
Food Technologists, May 14, 1957. 

» Journal Paper No. 1087, dated July 15, 1957, New York 
State Agricultural Experiment Station, Cornell University, 
Geneva, New York. 


Figure 1. Comparative appearance of scalded Montmorency 
cherries: (1) unscalded, (2) lug scald, and (3) tank scald. 


R. L. LaBelle, J. C. Moyer, 
W. B. Robinson, and D. B. Hand 


Department of Food Science and Tech- 
nology, New York State Agricultura! 
Experiment Station, Cornell Univer- 
sity, Geneva, New York 


be an enzymatic oxidation which normally follows 
destruction of cellular tissue (7). Since oxidation in- 
variably accompanies severe scald in red cherries, it 
is commonly regarded as part of this injurious 
change. For practical purposes this is defensible, 
since oxidation does the greater part of the damage 
to the processed product. However, the two processes 
are not interdependent, but merely stem from the 
same causes. Although we shall define scald here only 
as the loss of pigment from the skin, it must be remem- 
bered that a brown discoloration will accompany 
severe cases. 

Cherry scald became a major problem to processors 
about 10 years ago. This coincided somewhat with 
several major changes in the processing scene, in- 
cluding the increased importance of the frozen pack, 
the rapid increase in the size of the industry, and 
the consequent use of migrant, rather than domestic, 
labor for picking. It appears that this increase in the 
scale of operation resulted in less careful handling of 
the fruit. The consequent loss of quality has been 
especially evident in the frozen product, which is more 
sensitive to this type of damage. 

The importance of these changes had not been 
widely appreciated. The increase in scald was vari- 
ously attributed to the use of new spray materials, the 
increase in nitrogen fertilization, and too much or too 
little rain. Apparent seasonal variation in the serious- 
ness of the scald seemed to rule out cultural practices 
in favor of seasonal variables. Consistent seasonal 
effects, however, could not be detected. If there was 
widespread awareness of the effect of rough handling 
on the incidence of seald in 1952 when the present re- 
search was initiated, it was not apparent to the in- 
vestigators. 

Some preliminary tests designed to demonstrate the 
nature of scald soon showed that a number of process- 
ing variables are involved. These are: the degree of 
bruising, the time elapsed between picking (bruising) 
and packing, and the temperature to which the fruit 
was subjected during this post-harvest interval. It 
also appeared to make a difference whether the sur- 
face of the cherries was wet or dry. It was observed 
that bruised cherries when held in warm 90° F. air 
would scald only where wet, e. g., at the point of con- 
tact with the supporting surface. When cherries were 
held in warm water, the scald appeared in irregular 
blotches wherever the cherry was bruised. But cher 
ries carefully bruised so as to remain dry on the sur- 
face, scalded at scareely perceptible rates even when 
subjected to 95° F. for 12 hours. Oxidative changes in 
skin and flesh, visible as a darkening of the skin and 
browning of the bruised flesh, occurred independently 
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under the latter conditions. Little scald was observed 
to form at low temperatures, such as 50° F., or dur 
ing short intervals of time such as an hour or two. 

From these preliminaries it was decided to investi 
gate the effects of bruising, time, and temperature 
throughout the ranges in which they generally occur. 
Since in commercial practice the cherries are always 
wet with juice or soak water, the wet-surface variable 
was not studied further. 

Thompson and Spangler (6) observed that some 
defects, such as badly sealded cherries, scored in the 
raw product rarely beeame sufficiently defective to 
be scored as defects in the processed product unless 
the flesh was badly discolored. Badly scalded fruit, 
however, affected the general color of the frozen 
product. Marshall, Robertson, Bedford and Case (5) 
found that prolonged soaking increased culls which 
must be removed before processing but did not 
identify these culls as sealded or oxidized cherries. 
Marshall (4) does not mention cherry seald in his 
monograph on cherries. Whittenberger, Hills, Robert- 
son and Case (9) found that bruising had little effect 
on che color of the final product under the experi- 
mental conditions which they employed. Levin and 
Gaston (3) observed that transporting cherries from 
orchard to processing plant in truck-mounted tanks 
reduced scald. LaBelle (2) has pointed out the need 
for reducing bruising and post-harvest holding in 
order to control scald. Whittenberger and Hills (8) 
have previously pointed out the role of temperature, 
length of delay, and bruising of harvested cherries in 
causing seald. 


EXPERIMENTAL 


Three of the variables which were thought to affect the inci 
dence of scald were studied during the 1954 harvest, namely, 
degree of bruising, and hold and soak times. Two other 
variables, hold and soak temperatures, were studied in the fol- 
lowing season along with abbreviated confirming studies of the 
first three variables. A 5-year-old orchard of Montmoreney 
scions on virus-free Mazzard seedling rootstock was selected as 
a source of fruit for the test. A complete fertilization and 
spray history was available for this orchard. 

In order to secure replications and to allow for and discern 
variations during the harvest season, each series of experi 
mental lots was repeated at weekly intervals. A group of trees 
was picked at each harvest in order that every lot contained 
fruit from several trees. Each 30-pound lot was gathered in 
about 15 minutes, so that the picking time was specific to with- 
in + 8 minutes. Close supervision of picking was maintained 
to obtain uniform bruising between lots. Where degree of 
bruise was not the variable under study, a standard bruising 
treatment of one 30-inch drop onto a sloping surface was em 
ployed. This bruise was administered within 20 minutes of the 
median picking time. 

Cherries were brought quickly to the proper holding tims 
by spreading them out several cherries deep on trays in still 
air at the desired temperature following the bruising treatment. 
Soaking temperatures were monitored thermostatically and 
controlled to + 2° F. by circulating cold water through solenoid 
valves to the ten-gallon soak tanks. 

The scale of the experiment was somewhat less than that of 
a continuous pilot plant. Since it was necessary during har 


vesting to gain strict control over bruising and picking time, 
the size of the lot was largely governed by the amount the avail 
able help could pick in about 15 minutes. This provided suffi 
cient fruit for all the tests of quality employed. 

Special equipment used included a battery of six 10-gallon 
soak tanks constructed with false bottoms and overflow weirs 


so that cold water could be circulated in the manner common 
to the 5-ton capacity tanks used in the industry. Refrigeration 
was provided by a two-ton Freon-12 condensing unit in con 
junction with a horizontal two-pass shell-and tube evaporator 
with refrigerant on the tube side. No eliminator was used be- 
cause of the necessity for maintaining strict control over the 


fruit removed as pick-outs. From a sorting belt, 8 ft. long by 
12 in. wide, the cherries went to a Dunkley small mechanical 
cherry pitter of 300 pounds per hour capacity. 

Standard processing conditions were employed with only one 
variable changed at a time. A one-drop bruise, 4-hour hold at 
80° F, and a 14-hour soak at 50° F. were selected as standard. 
Slight variations in these standard conditions occurred between 
but not within s« parate studies. 

Cherries were packed in 307 x 409 cherry enamel cans for 
both canning and freezing as a most convenient size for later 
analysis of product quality. From each lot, six cans of cherries 
were hot-packed in water, and six cans were frozen with one 
part dry sucrose in five parts of fruit. Hot-packing consisted 
of a ten-minute exhaust at 180° F. followed by vacuum closing 
and retorting for 12 minutes at 210° F. 
plished in still air at 0° F. 

Ranges of the processing variables under study were selected 


Freezing was accom- 


to represent the extremes encountered in a survey of commercial 
practice. The degrees of bruising studied included an as-picked 
condition—which was somewhat better than is normally en 
countered in commercial practice, as well as more severely 
bruised conditions obtained from one, two, or four 30-inch 
drops. An unbruised lot of theoretical interest only, picked by 
and with the stems, was also included. Holding times ranged 
from the practical minimum of one-half hour up through 2, 4, 
8 and 12 hours. Soaking times were 0, 2, 4, 8 and 16 hours. 
Holding temperatures employed were 40, 60, 80, and 105° F., 
and soaking temperatures were 40, 50, 60 and 70° F. 

Analyses used to follow the development of scald were partly 
subjective and partly objective. A raw products inspector from 
the New York State Farm Products Inspection Service counted 
scalded cherries in samples of the raw product after the hold 
and again after the soak. Since it was felt that seald of a 
minor nature, not scorable under the present raw product 
grade (7), might develop into scorable defects during post- 
inspection processing, th major and minor seald were deter- 
mined. The dividing line between major and minor scald, based 
on aggregate area involved, was arbitrarily set at the area of 
a cirele of 9/32 in. diamter. Two-pound samples were in- 
spected, and seald was reported as the per cent by weight of 
cherries affected 

Likewise, an official processed foods inspector from the 
USDA scored the processed samples, employing the appropriate 


U.S. grades for the canned or frozen product. He also counted 
major and minor seald in 100-cherry samples of the processed 
product. Major scald is classed as a ‘‘ blemished cherry’’ in 
that it materially affects the appearance of the cherry. For 
frozen cherries, major scald is further defined as affecting an 
aggregate area exceeding the area of a cirele 9/32 in. in 
diameter. Minor seald affects the color score only, 

An objective method was devised to measure the extent of 


brown discoloration in cherries showing both severe scald and 
oxidation. It was thought more accurate to measure the brown 
discoloratioin of the flesh than to measure the loss of red color 
from the skins alone. In this determination 500-gram samples 
of fresh cherries taken successively after picking, after hold- 
ing, and after soaking were peeled to remove the interfering 
red color and blanched in boiling water to fix the existing 


level of brown discoloration. The cherries were then drained 
and blended. The color of the resulting puree was read on the 
Hunter color difference meter using standard plate No. 6 
(NBS 54-40510 SPC 35). Brown discoloration is best ex 
pressed as the changes in brightness, or L reading, and in the 
saturation index, or (a* br) 


RESULTS 


In order to adequately express the degree of scald occurring 
in the fresh or processed product, the counts of major and 
minor seald are combined into an arbitrary index. In it major 
scald is weighted two and minor seald one so that seald index 
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is the sum of twice the per cent major scald plus per cent 
minor scald. Results of these experiments are presented in 
Figures 2 through 6 as seald indices for the raw product before 
and after soak and for both frozen and canned produets. Total 
numerical grade scores are shown in these same graphs for 
both processed products to show the overall effect of the seald 
on quality. The changes in flesh color are tabulated in Table 1 
to indicate the degree of oxidation which had occurred at the 
time of pitting and packing. These provide 3 independent 
measurements of the scald which results from changes in the 5 
processing variables. All data are averages of the 3 harvests 
of 1954 or of the 5 harvests of 1955. 

It is at once obvious that the incidence of seald experienced 
in the 1954 season was much higher than that obtained in 1955. 
The processed product grade seores in particular were much 
lower in 1954. This is chiefly a matter of seasonal difference. 
In the very dry 1954 season there was considerable sunbarn and 
shrivelling of the fruit in the latter half of the season. Since 
we wanted all sealded cherries to remain in the processed 
produet, it had been decided not to sort the fruit before pitting. 
Unfortunately, this resulted in a very high incidence of major 
blemishes, which, in turn, made separate evaluation of seald 
in the processed product difficult and lowered the grade score 
considerably. During the 1955 season a very careful sorting 
was practiced to avoid this difficulty. Only blemishes other 
than seald were removed from the product. Hence the results 
obtained in 1955 present more accurately the actual damage to 
be expected from seald. However, the trends, if not the degree 
of damage, experienced in 1954 are considered to be valid. The 
level at which the trends would actually occur is demonstrated 
in the confirming experiments of 1955 as shown in Table 2. 

Note that scald indices of both raw and processed products 
rise quite drastically with increase in the degree of bruise 
(Figure 2 This trend is approximately linear. It is signifi- 
eant that unbruised fruit shows very little seald despite the 
relatively severe standard processing condition. On the other 
hand, fruit subjected to one or two drops, which is more nearly 
characteristic of picked cherries, shows con- 
siderable damage. 

Although the effect of holding time seems to be just as 
great as that of bruising, the increase in seald index oceurs 
mainly in the first 4 hours and then levels off quite sharply 
(Figure 3). This fact is of utmost importance. It emphasizes 
that reduction in high-temperature holding time will reduce 
seald damage appreciably only if the time becomes less than 


commercially 


TABLE 1 


Changes in cherry flesh color between picking and pitting 
caused by the five processing variables under study. Measured 
with the Hunter color difference meter and expressed 
as changes in brightness, L, and in saturation 
index, + 


Degree of bruise” 


Changes in flesh color 
(a® + b®)¥? 


Holding time, hours 


Changes in flesh color: 
L 
(a? + b?)*/? 


Soaking time, hours 


Changes in flesh color 
(a? + b?)12 


Holding temperature, ° F 


Changes in flesh color: 


(a® + 
Soaking temperature, © F 


Changes in flesh color 


L 8.6 

(a? + b*)'? 2.§ 4.5 

- *U Unbruised; N Normal bruise; 2 and 4 umber of 
“4 30 in. drops. 

al 


TABLE 2 


The effect of bruising, holding time, and soaking time on 
processed product grade score, scald index, and 
changes in flesh color 
1955 harvest 


Bruising Hold time Soak time 


No Two 1, 1 4 16 
drop drops | hour hours hours | hours 


Scald Index: 
Raw, before soak 2 33 
Raw, after soak 


Frozen 
Canned 


Change in flesh 
color! 
Change in 
brightness, 
Hunter L 


Change in satu 
ration index, 
Ifunter 

(a? + 
Processed 
product grade 
score 
79.0 80.0 
80.6 84.4 


Frozen 
Canned 


82.8 
| 87.8 | 


' Between picking and pitting. 

4 hours. It is convenient to refer to 4 hours’ hold at 85° F. as 
being critical for cherries bruised to the extent usually en 
countered in the industry. 

The rise in seald index with increased soak time is less 
marked than in the ease of hold time (Figure 4). Although the 
data are somewhat seattered, it is evident that there is a ten 
deney for seald damage to increase as soaking progresses even 
at the relatively low soaking temperature of 50° F. 

In view of the fact that in seald and oxidation we are deal 
ing with a diffusion process and a chemical reaction, both of 
which are temperature sensitive, it is not surprising to find 
that seald is more severe at high temperatures (Figure 5 
With scald as with other diffusional and chemical 
the rate of increase goes up as the temperature rises. Th« 
105° F. upper limit of the holding temperatures studied is 
admittedly an extreme, but it is quite often approached when 
cherries are exposed to direct sunlight on a hot summer after 
It can be seen from the data that such exposure is very 


processes, 


noon, 
damaging. 

Results obtained from soak temperatures in the range from 
the practical minimum of 40° F. to a tap-water temperature of 
70° F. are not so econelusive. While processed product grade 
seores diminish with increasing soak temperatures, the more 
direet measurements of scald index and flesh coler changes are 
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Figure 2. Effect of degree of bruise. 
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Figure 3. Effect of holding time. 
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Figure 4. Effect of soaking time. 
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Figure 5. Effect of holding temperature. 


erratic and show no particular trend (Figure 6). This suggests 
that temperatures up to 70 F. are considerably less damaging, 
whether occurring during hold or soak, than temperatures of 


85 F, or above. 


The data were further examined from the standpoint of 
suecessive harvest dates at weekly intervals to determine if 


seald was more prevalent at some particular time in the sea 
son. From the data in Table 3 it can be seen that the scald 
index as counted in the raw product increases with the ad 
vancing season. However, this trend is not borne out by the 


seald index for the processed product. 
DISCUSSION 
It is possible from these data to estimate the rela- 
tive importance of the five factors which affeet the 
ineidenee of seald in red cherries. More pronounced 


A BEFORE SOAK 
+- RAW PRODUCT, AFTER SOAK 


GRADE 
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Figure 6. Effect of soaking temperature. 


before the abscission layer forms tends to a greater 
increases in seald index were obtained from variations 
in devree of bruising and in time and temperature of 
holding in air than from normal variations in time 
and temperature during soaking. It follows, then, 
that in a normal process entailing a 4-hour hold at 
orchard temperature and 14 hours in cold water, the 
amount of scald which ensues is largely determined 
by the initial handling of the fruit. Onee seald and 
oxidation are started by poor handling, i.e., excessive 
bruising and prolonged exposure to high ambient tem- 
peratures, eold soak water W ill not reverse or even 
halt their development. Scald and oxidation continue 
to develop during the soak, but more slowly because 
of the reduced temperature 

Actually holding and soaking differ in only two 
aspects. The soak period is at a lower temperature 
beeause soaking is largely a chilling operation, There 
‘< also a difference in the degree of wetness. Cherries 
held in lugs ordinarily stay wet with expressed juice 
only at points of contact with the container and be- 
tween themselves. During rough handling these cir- 
cular spots become slightly bruised and subsequently 
seald and oxidize. However, on tank-held cherries 
which are wet all over scald can develop wherever 
there is a bruise, resulting in irregular areas of 
seald. 

The seald indices for the raw product indicate an 
inerease in scald towards the end of the season. How- 
ever, no such trend is apparent in the processed 
product. In gen ral. it is believed that the excessive 
bruising encountered in picking immature cherries 
incidence of scald. Others feel. on the other hand, 
that as cherries become less firm in late season, they 


TABLE 3 
Changes in scald index through five weeks of the 1955 harvest 
July July July July Aug. 
6, 7 13,14 20. 21 27, 28 3,4 
Mean temperatu I 73 77 76 73 82 
Raw product 
Before soak 8 13 29 30 33 
After soak 16 44 57 72 56 
Processed product 
Frozen 30 19 19 20 20 
Canned 14 8 21 12 23 
Kach datum is an average from 14 lots processed over a two-day 
period 
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are more apt to bruise and subsequently to scald. We 
have obtained conflicting data in other studies sup- 
porting both contentions. 

Some other generalizations can be drawn from the 
results. Since seald in the raw product was counted 
before and after soak, the relative importance of hold- 
ing and soaking may be deduced. Considering the 
standard hold time of 4 hours at 80° F., and standard 
soak time of 14 hours at 50° F., the rise in seald index 
is about the same in each period. In other words, 
they are equally important in the development if not 
the initiation of cherry scald. An important, if 
obvious, conclusion is that seald certainly continues 
to develop in the soak tank despite the low tempera- 
ture and lack of further bruising. It is probable that 
the scald which develops during the soak is initiated 
during the bruising and exposure to high temperature 
the cherries receive during the hold period. 

We may also generalize in stating that under the 
conditions of this experiment the seald count in the 
processed product was less than that encountered in 
the raw product. This probably arises in part from 
the relatively strict interpretation given scald in the 
raw product. In addition, seald may be detected and 
differentiated from other types of damage on fresh 
cherries by its sharply delineated faded aspect much 
more easily than on processed fruit. 

Finally, it can be seen that in almost every case the 
seald index is greater in frozen cherries than in the 
eanned product. It is a matter of common agreement 
among processors that scald affects the frozen product 
more seriously. This calls attention to the fact that 
the rise of scald as a serious processing difficulty coin- 
cided with the rapid growth of the frozen cherry in- 
dustry. Canned cherries are not so noticeably affected 
by seald since the pigment is released by thermal 
disruption and in time spreads uniformly through the 
cherry and among cherries in a single container. 
Henee, though there is probably some loss, the color 
at least becomes uniform. In frozen cherries, however, 
this process is absent and the mottled appearance re- 
mains. Oxidation is apparent as a brown cast and an 
off-flaver in both canned and frozen fruit, but again 
it ic mure readily noticed in the frozen product. This 
may be because the action of the enzyme is not so 
quickly checked after pitting by the relatively slow 
process of freezing as by the immediate enzyme de- 
struction achieved during retorting. 

It is by no means certain that all of the factors 
affecting scald have been uncovered. Little is eur- 
rently known about scald in a physiological sense. 
This study has approached the problem of scald on a 
macro-seale, expressing its effects in terms of the gross 
changes which take place in the appearance of the 
fruit when subjected to different levels of bruising 
and to different holding or soaking time and tem- 
perature. The study has been successful to the extent 
that, in terms of variables under study, scald can 
be predicted, measured and reproduced with fair 
accuracy. 

Attention is often called to differences in the inci- 
cidence of scald between seasons. The influence of 
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average temperatures during the harvest season, for 
example, the record warm and cool summers, respec- 
tively, of 1955 and 1956 in New York State, is very 
clear from the results of this study. Aside from this, 
however, it is felt that these differences arise very 
largely from the interplay of economic forces. Con- 
sideration of these factors is not included in this 
study. 


SUMMARY 


A study has been made of some processing variables 
which affect the incidence of scald in red tart cherries. 
Seald is defined as the localized loss or translocation 
of the red pigment from the skin of the cherry. Oxida- 
tion of the affected tissue which usually follows is re- 
garded as a separate but related process. 

The extent of damage from scald and oxidation in 
the frozen or canned product is largely determined 
by the initial handling of the fruit. This includes 
both the bruising which results from picking and post- 
harvest handling and the time-temperature product 
which accumulates in the interval between picking 
and chilling. 

Fruit bruised as in normal commercial picking will 
usually develop severe seald if held only four hours 
at a normal orchard temperature of 85° F. 

Soaking in cold water slows the development of 
seald, but it does not halt the process. Prolonged 
soaking is therefore not advisable if scald is obviously 
well started, since serious oxidation will surely follow. 
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Clumping in Canned Blueberries 


Manuscript received June 21, 1957 


Cannep BLUEBERRIES May vary 
from a highly attractive, free-flowing product to one 
that is clumped into a firm mass. Severely clumped 
berries are less desirable, are more difficult to use, and 
separation often results in torn skins and unattractive 
pulp. The experimental work described here was done 
in this laboratory in cooperation with the Western 
Washington Experiment Station at Puyallup, Wash- 
ington. The objective was to determine the causes of 
clumping in canned blueberries and to seek methods 
to overcome this problem. 


EXPERIMENTAL CANNING 


Procedure. Following experimental canning of 11 varieties 
to enable selection of varieties with greater and less tendency 
to clump, Concord, Rubel, and Jersey varieties, grown in 
Washington (5), were selected for studies of canning variables. 
Berries were thoroughly mixed, spread thinly on stainless-steel 
wire trays, sorted for removal of defects, and sampled for 
chemical analyses. They were thoroughly washed with water 
sprays, drained until nearly dry, and weighed into No. 2 fruit 
enameled cans at the rate of 14 oz. (400 g.) per ean. A canning 
sirup of 40% solids (26-2/3% sucrose and 13-1/3% dextrose) 
was boiled, cooled to 100 F’., rechecked for density, and filled 
into cans at the rate of 7 oz. (200 g.) per can. Control samples 
were given ‘‘still cooks’’ in boiling water for 10 to 12 minutes 
with the cans in a vertical position. Representative cans from 
these ‘‘cooks’’ attained temperatures as high as 190 F. or 
more *% inch above bottom-center (‘‘cold spot’’) at the start 
of water cooling, as determined by can-thermocouples and glass 
thermometers in a rack-and-pinion device. Cooling of eans to 
about 100° F. was done in water at about 60° F. with the cans 
in vertical position." 

Other cans were processed, as described, except that some 
variables were employed in heating and cooling as experi 
mental modifications. The intermittent agitation employed was 
devised to simulate the action of continuous fruit cookers and 
coolers which pass cans along a helical path on a horizontal 
axis; the cans roll rapidly on their cylindrical axis only during 
the lower part of each loop. The minimum temperatures to 
which the cans needed to be cooled with agitation, to over- 
come clumping, were not determined. Such temperatures might 
be considerably above the 100° F. to which cans of fruits are 
frequently water-cooled, prior to air-drying. 


RESULTS 


As shown in Tables 1 and 2, variables which in- 
fluenced the occurrence and degree of clumping of 
canned blueberries were variety of blueberry, agita- 
tion of cans during cooling and the severity of 
processing. 

Effect of variety. Eleven varieties of blueberries 
were found to vary markedly in their tendeney to 


‘Western Utilization Research and Development Division, 
Agricultural Research Service, U. S. Department of Agricul 
ture. 

"This process is not suggested for commercial operations, 
beeause the overall heat transfer might be considerably slower 
and less uniform than the experimental procedure described. 


M. J. Powers, R. M. Reeve, 
L. R. Leinbach, W. F. Talburt, 
and J. E. Brekke 


Western Regional Research Labora- 
tory," Albany, Calif. 


TABLE 1 


Some variations in clumping of canned blueberries as affected 
by variety and by cooling method 


Degree of clumping 


Agitating ‘“‘Cool” 
bluet 1949 1950 
Concord. + 
Rubel.. 
Jersey 
Rancocas 
(Grrover.. 
Stanley 
Cabot 
Pioneer 
Katherine 
Atlanti« 
Pemberton 
Mixed). 


clump, when compared by canning procedures in 
which agitation of cans was omitted. Table 1 shows 
that the Concord and Rubel varieties tend to clump 
more than the Jersey variety; other varieties also 
varied considerably in tendency toward clumping. 

Only cultivated berries of relatively large size 
around 14 inch diameter), firm texture, and ripe 
color were employed, as these were the principal com- 
mercial or experimental varieties available in the 
Pacific Northwest. Wild bluberries were not included. 
Small-sized, clumped blueberries have been observed 
in commercially canned samples from other areas, 
which indicate that the problem of clumping is not 
confined to size or locality. 

Effect of agitation during cooling. Agitation of 
cans of blueberries in sirup during water cooling to 
100° F. very markedly reduced or eliminated clump- 
ing. Control cans cooled without agitation often 
showed severe clumping. Results are shown in 
Table 1. Clamping did not reeur during subsequent 
storage at 70° F. for one year. Shaking the eans 
following cooling does not reduce severe clumping. 

A transportation test in which blueberries were 
shipped approximately 4,000 miles by railroad freight 
produced only minor changes in clumping. 

Clumping was produced in samples by still cook 
followed by still cool (Figure 1). These samples were 
then reheated to 190° F. and cooled with agitation. 
No clumping was observed after this treatment. 

Other samples were processed by a still cook and 
rotary, or agitated, cooling operation. These showed 


no clumping (Figure 2). Upon reprocessing using 
still eook and still cool, clumping took place. Although 
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TABLE 2 
Effect of severity of “cook” on clumping 
Variety of Agitating | Agitating Max. temp Degree of 
blueberry “cook” “cool” reached °F. | clumping 


Concord no no 
Concord no no 
Concord no no 


Concord ye no 


Rubel. no 
Rubel no 
Rubel no 
Rubel no 


Rubel ye no 


Jersey no 
Je rsey. no 
Jersey no 


Jersey no 


Jersey no 
Jersey yes 190 


berries may be firmly clumped, the sirup around them 
will remain fluid. 

Severity of processing. The severity of processing 
ean include such factors as time, temperature, and 
agitation. Two different effects have been noted, of 
which one relates to maximum temperature and the 
other to physical breakdown. 

If the process is measured simply in terms of maxi- 
mum temperature reached, and if the berries appear 
not ruptured, the tendency of some berries to clump 
may increase with increasing maximum temperature, 
as shown in Table 2. These data suggest that berries 
with only a moderate tendency to clump will show 
correlation between increasing maximum tempera- 
tures and tendencies to clump. 

Physical breakdown or severe rupturing of berries 
may release sufficient pectic materials to form continu- 
ous gel structures. A macerate of fresh berries pro- 
duced by blending becomes a moderately firm gel in a 
few minutes. It was not a primary purpose of these 
experiments to study gel formation resulting from 
severe processing procedures as might result from the 
use of serew-cookers, kettles with agitators, or bulk- 
handling methods. 

However, in a preliminary experiment Rubel blue- 
berries in sirup were overprocessed with resulting for- 
mation of a jellied product. This material was pro- 
duced simply by placing 400 g. of Rubel blueberries 
in a No. 2 ean, covering with 40° sucrose sirup at 
200° F., steam exhausting for 7 minutes, sealing, cook- 
ing with agitation for 30 minutes, and water cooling 
without agitation. This process was obviously exces- 
sive, and sufficient berries were ruptured and com- 
pacted to produce a gel as shown in Figure 3. 


HISTOLOGICAL TESTS 


Procedure. Observations were made on both fresh blueber- 
ries and on berries heated to induce clumping. Clumped berries 
were available from canned samples and from fresh berries 
heated in water in beakers to about 190° F. and cooled. Teeh- 
niques included sectioning of both fresh berries and berries 
dehydrated in isopropy! aleohol and embedded in paraffin (4). 
Unstained sections were examined directly with a compound 
microscope and photographed with panchromatic film. The 
outer wax-like coatings, or cutin, could be at least partially 


removed by chloroform. Fat-soluble dyes (such as Sudan LV 
were used to differentiate the cuticle. 

Results. A pronounced waxy cuticle forms the 
outermost portion of the skin and discontinuities or 
minute projections of wax structures on its outer 
surface produce the familiar whitish *‘bloom’’. This 
bloom may be removed by rinsing the berries a few 
minutes with chloroform (Figure 4). Underlying the 
bloom is a continuous wax-like layer, as shown by 
epidermal cross-sections (Figure 5). 

Blueberries heated in water to 190° F. and _ still- 
cooled to induce clumping could sometimes be pulled 
apart without tearing of skins. When this was done 
the points at which the berries ‘had been attached 
showed minute erater-like breaks in the waxy sur- 
face (Figure 6). 

Sections of clumped berries, cut transversely to the 
points of skin attachment in clumping, revealed areas 
in which the waxy cuticular surfaces of adjoining 
berries were fused (Figure 7). Such sections as well 
as clumped berries could be separated in wax solvents 
such as ether or chloroform. 


TABLE 3 
Pectic constituents of blueberries 


Dry 
Isolated pectin 
Total 


Variety - 
pectin 


Anhydro 
uronic 
acid 


Methoxy! 
content 


Concord 8.9 


Jersey 7.7 


' Fresh weight basis 


CHEMICAL TESTS 


Rubel, Concord, and Jersey blueberries were analyzed for 
pectic constituents. Pectin was isolated by an acid extraction 
at 140° F. Uronie anhydride was determined by the methods 
deseribed by Leinbach et al. (1). The Zeisel method was em 
ployed for determination of methoxyl content of pectin. Pectin- 
esterase was measured by the method of MacDonnell et al. (2) 

Results. The results of these analyses are shown in 
Table 3. No correlation between clumping and peetin 
content is apparent. 

Lipid extraction of berries was performed in the 
cold on berries that had been frozen, thawed, and 
partially dried (10 to 15% wt. loss on drying). Three 


Figures 1-3. Canned blueberries: 1, badly clumped berries 
after still cool; 2, clumping eliminated by agitated cool; 3, 
overprocessed, showing both clumping and jelly formation 
(arrow). 


Figure 4. Whole, fresh berries, 4X magnification: the berry 
on the right shows the white bloom of the soft, outer wax layer 
while the bloom wax on the berry on the left was removed by a 
2-minute chloroform rinse. 


Figure 5. Photomicrograph (high magnification) of a sec- 
tion of the skin area of a blueberry; c, cuticular wax; e, epider- 
mal cells; h, hypodermal cells; p, pulpy flesh cells; w, cell walls. 


Figure 6. Partly separated clumped berries showing points 
of fusion of the surface wax (arrows) which form circular 
ridges when pulled apart. 


Figure 7. Photomicrograph (low magnification) of skin from 
clumped berries: c, cuticular wax; e, partly separated epider- 
mal layers; p, pulp tissue of one berry from which skin sepa- 
rated when sectioned. 
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different solvents, Skellysolve I, chloroform, and di- fractions of lipid material. In the work reported here, 
ethyl ether, extracted different amounts of lipids. 300 g. of partially dried berries were immersed in 
Markley and Sando (3) reported extraction of waxes solvent and allowed to stand 24 hours. The solvent 
from cranberries with two solvents to yield different was separated and evaporated to leave the lipid ma- 
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terial. A positive correlation is apparent between 
tendeney to clump and lipid detected by this method, 
as shown in Table 4. 


TABLE 4 
Lipid content vs. clumping of blueberry varieties 


Lipid extracted, % 
Diethyl 
ether 


Clumping 


Variety Skellysolve | tendency 
F. 


Chloroform 


1 = least clumping. 
4 = greatest degree of clumping. 


SUMMARY 


The tendency of some varieties of blueberries to 
clump when canned was studied by canning trials 
and by chemical and histological observations. Clump- 
ing can be greatly reduced by cooling with agitation, 
which apparently interferes with the binding to- 
gether of berries by surface wax or cutin. 


Studies on Cherry Scald 


|. Relationship Between Bruising and 


Respiration in Water° 


(Manuscript received May 14, 1957) 


Tue THREE MAJOR STEPS in the 
handling of cherries before the actual pitting and 
canning operations are harvesting, transportation to 
the processing plant, and tank-soaking of the fruit. 
This last operation has been found beneficial in allow- 
ing the fruit to cool and to become firm before being 
pitted. In recent years the harvested fruit has been 
transported from the orchards in water tanks (8). 
This procedure serves to minimize any further bruis- 
ing of the fruit following the harvesting, and enables 
the cooling and soaking operations to proceed even 
before the cherries are transferred to the soaking 
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tanks at the plant itself. Discounting any condition 
that would spoil the fruit prior to harvesting, the 
major problem of seald (surface discoloration) arises 
somewhere between the picking and processing of the 
cherries. LaBelle (7) and Whittenberger and Hills 
(13) have observed that the initiation of scald is 
always preceded by bruising of the fruit. Commercial 
picking of cherries, by the very nature of the picking 
process, involves bruising. It was therefore decided 
that more information on the relationship between 
bruising and scald could be gained by a continued in- 
vestigation of the effects of bruising and the methods 
of handling on the post-harvest physiology and me- 
tabolism of the fruit. Since in normal commercial 
operation, cherries are soaked in water after harvest- 
ing, the first experiments in this study were carried 
out to determine the oxygen consumption of cherries 
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in water. In the experiments both unbruised and 
bruised cherries were immersed in water at 10° and 
30° C. The water was either half-saturated or fully 
saturated with oxygen. 


MATERIALS AND METHODS 


Materials. Montmorency cherries from the orchard of the 
National Agricultural College, Doylestown, Pennsylvania, were 
used in all of the experiments reported in this study. They were 
carefully cut from the trees with their stems attached and 
transported to the laboratory each day in a container lined with 
absorbent cotton to prevent bruising. Stems were later cut 
from the cherries so that only enough remained to be grasped 
by tweezers; the fruit was not handled with the fingers during 
any phase of the experimental procedures. Weights and 
volumes of the cherries were determined; the latter by water 
displacement. Some of the cherries were bruised by rolling 
them firmly between the coneave surfaces of two small watch 
glasses. Splitting of the skin was carefully avoided in this 
procedure. 

Methods. A Sargent Model XXI polarograph* was used to 
obtain the oxygen current-voltage curves. The cell used ft 
the measurements consisted of a pint-sized Mason jar and a 
large rubber stopper through which were inserted a thermome- 
ter, a platinum wire, and a capillary tube. At the bottom of 
the jar was a pool of mercury into which the platinum wire 
extended; this served as the anode. The cathode was provided 
by mereury dropping through the capillary tube. The cherries 
were placed in the jar on top of a layer of glass beads which 
prevented direct contact between the cherries and the mer 
cury. This electrolytic cell was maintained at the desired tem 
perature by immersion in a thermostatically controlled water 
ath. 

Potassium chloride was used as the electrolytic solution. It 
was diluted as much as possible (0.0001 M.) without affecting 
its conductance so that any possible influence of the dissolved 
salt on the physiological activity of the cherries would be 
minimized. Current-voltage curves obtained for dissolved 
oxygen in a range of diluted potassium chloride solutions showed 
that well-defined waves could be obtained at this low elee 
trolyte concentration. 

The procedure consisted of saturating the electrolytic solu 
tion with air by vigorous agitation for ten minutes, and then 
placing into this solution 30 weighed cherries of known volume. 
The jar was then carefully sealed by means of the rubber 
stopper to avoid entrapment of air bubbles over the solution. 
Readings were taken after an adequate period for equilibration. 
The oxygen content of an aliquot of the air-saturated solution 
was determined chemically by the Winkler method (1) for 
standardization of the polarogram. The reproducibility of the 
oxygen wave heights for solutions shaken for different time 
intervals showed that the 10-minute agitation period was suffi 
cient for oxygen saturation. For comparison, some experi 
ments were made after removing half of the oxygen from 
saturated solutions by bubbling nitrogen gas through them. 
Polarograms were obtained initially and at time intervals 
thereafter, and the corresponding wave heights converted to 
diffusion currents. 

A typical polarogram obtained with 30 cherries in the air 
saturated solution at 10° C. is shown in Figure 1. Curves A to 
J denote the successively dissolved O. contents from the be 
ginning to the end of the experiment. Each curve shows 2 
reduction waves, the first of which reached a maximum and 
then dropped, so that it did not provide a valid measure of 
oxygen content. Rather than use maximum suppressors, which 
may have influenced the respiration of the fruit, the wave 
heights of the second reduction waves were taken as the basis 
of the data presented since these were found to be a quantita 
tive measure of the dissolved oxygen content. 

Since previous workers had shown that the presence of 
metallic mercury has no inhibitory effect on the physiological 
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Figure 1. Polarographic waves showing dissolved oxygen 
levels in water. 


activity of biological materials in water (11), no precautions 
were taken other than to keep the cherries from direct contact 
with the mereury by means of the glass beads. 

A typieal ealeulation of the utilization of dissolved oxygen 
at 10° C. by bruised cherries is shown as follows: 

Total weight of 30 cherries 95.93 g. 
Total volume of 30 cherries 88.8 ml. 
Volume of stoppered cell $15.0 ml. 
Volume of 0.0001 M. KCl 415.0 S88 


0.3262 1. 


326.2 ml. = 


Oxygen content of air 
saturated solution 


(Winkler method 9.71 p.p.m. = 9.71 mg./. 


9.71 mg/l. x 0.326 1. 3.17 mg. of oxygen available in cell. 
Since 32 g. of oxygen occupies 23.2 1. at 10° C.: 


0.00317 g. 
x 23.2 1. / mole x 10" 2291 ul. of oxygen 
ao 
available in cell 
2291 1. 
23.9 ul. of available dissolved oxygen/g. of 
95.93 g. cherry 


The polarographic wave height half-wave potential of 
0.90 V) at the start of the determination was 137.0 mm. 
(9.71 p.p.m.) 
137.0 mm, = 
At the end of 2 hours the wave height was 87.5 mm. (6.2 p.p.m.) 


92 


23.9 ul. of oxygen/g. of cherry 


87.5 
x 23.{ 15.3 wl. oxygen/g. remaining, or 
37.0 


15.3 = 8.6 ul. of oxygen consumed/g. 


RESULTS 


Composite oxygen uptake values for unbruised cherries and 
cherries experimentally bruised at room temperature and im- 
mersed in water at 10° and 30°C. are shown in Figure 2, 
wherein it is seen that, as with other materials (9), the respira- 
tory rate increased with an increase in temperature. At the 
end of 4 hours the total oxygen absorbed by the unbruised 
cherries was 2 ul./g. at 10° C. and 10 ul./g. at 30° C. Bruising 
caused approximately a 5-fold increase in the oxygen uptake 
at 10°C. from 2.0 to 10.5 wl. of oxygen per gram, while at 
30°C. the same treatment resulted in approximately a 2-fold 
increase, from 10.0 to 19.0 ul. of oxygen per gram. 

Since 10°C. (50° F.) is the average temperature at which 
the water in commercial soaking tanks is maintained, it was 
decided to investigate the relationship between dissolved oxy- 
gen levels and the promotion of scald at this temperature. 
Previous studies on other plant tissues (2, 3, 4, 12) have shown 
that the respiration rate in air decreased as the available 
oxygen decreased. The present study showed a similar effect 
when cherries respired in water in which the level of oxygen 
continuously decreased. In Figure 3 it can be seen that the 
rate of respiration was related to the amount of oxygen present, 
and that the respiration rate decreased as oxygen was de- 
pleted. In a series of experiments in which experimentally 


— 
108 
40 | 
A 
3° 
20 
F 
G 
iol 


104 FOOD TECHNOLOGY, FEBRUARY, 1958 
se T T 10, T T T 
‘i 
om | 
30° BR 1 
w + 
8 AIR SATURATED 
a | 
6 
--" "6 Zz | 
30° UNBR | < 4h AIR HALF SATURATED 
° f } w 
2b 
4 10° UNBR. 
a ° ° | 
1 o | 1 ! 
2 3 4 2 3 4 


TIME, HOURS 


Figure 2. Oxygen consumption of bruised and unbruised red 
tart cherries in water at 10° and 30° C. 


bruised fruit was immersed in fully aerated solutions, at the 
end of four hours the available dissolved oxygen was above 
5 p.p.m., and no sealding was observed. When similarly bruised 
fruit was immersed in solutions half-saturated with dissolved 
oxygen, scald formation was observed after approximately 3 
hours at which time the remaining oxygen concentration was 
usually below 3 p.p.m. 

At 30° C. bruised cherries immersed in fully aerated water 
for 4 hours did not exhibit distinet scald spots but bleached out 
homogeneously over the entire cherry and became very light in 
color. Immersion in oxygen-deficient water accelerated this 
same process, It was further observed that neither high tem 
peratures nor low oxygen levels produced seald in unbruised 


cherries. 
THEORY 


The rate of disappearance of oxygen from the aqueous solu- 
tion is proportional to the concentration of dissolved oxygen 
and to the weight (concentration) of the cherries. This can be 
represented as a second-order kinetics equation: 

d[O.] 


k[O.] [cherries] (1) 
dt 


Since the concentration of cherries is far in excess of the avail- 
able oxygen, it can be assumed that for any given experiment, 
the concentration of the ¢herries is a constant, which can be 
included in the specific rate constant, resulting in the pseudo 
first-order equation: 

(2) 

dt 

where k’ h | cherries | 
Integration of equation 2 results in the pseudo first-order 
equation 


—In[O.] = k t + C or —log[O.] t+C’ (3) 


2.303 
Therefore, a plot of the negative common logarithm of the 
concentration of oxygen remaining in solution against time 
should yield a straight line whose slope is a measure of the 
specific reaction rate constant for the respiration of the cher 
ries in water at the given temperature. 

That this is the case is shown in Figure 4 in which the con- 
centrations of the oxygen remaining at any given time, ex- 
pressed as negative logarithms, are plotted against time, for 
the respiration of 30 bruised cherries at 10 and 30°C. The 
slope of these linear plots yielded specifie reaction rate con- 
stants of 1.58 and 8.30 x 10° per minute for the bruised cherries 
at 10° and 30° C., respectively, showing that the respiration of 
cherries in water at these temperatures follows the mathemati- 
eal derivation of a pseudo first-order equation. Since the inter- 
cept of equation 3, C, was found to be zero, it was possible to 
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Figure 3. Oxygen consumption of bruised red tart cherries 
at two levels of dissolved oxygen in water. 


calculate the specific reaction rate constants from the equation 


log [Oz] 
k ( t (4 


The ratio of the k values for 30 and 10° C. resulted in a caleu 
lated temperature coefficient factor (Qw) of 2.3 which is in 
good agreement with Qi values reported for other fruits (5) 


DISCUSSION 


An increase in temperature from 10° to 30° C. re 
sulted in a 5-fold increase in the respiratory rate of 
the submerged cherries. This would roughly cor 
respond to the rule-of-thumb doubling of the kinetic 
rate for each 10° rise in temperature. Bruising at 
10° ©. resulted in a 5-fold increase in respiratory rate, 
while at 30° C. only a 2-fold inerease was noted. The 
observation that at either temperature the rate of 
respiration was increased by bruising suggests that 
extensive metabolic changes must have taken place. 
Such factors as changes in the permeability of the 
fruit skins and cell membranes and altered enzyme 
activities must be considered in order to explain the 
increase in oxygen utilization of the bruised fruit over 
that of the unbruised fruit while under water. Fur 
ther, since the oxygen absorption of the bruised cher- 
ries resulted in linear pseudo-first order plots (Figure 
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Figure 4. Pseudo-first order plots for the respiration of 
bruised red tart cherries in water at 10° and 30° C, 
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4) it would indicate that the respiration rate-deter 
mining factor at any one temperature (in the case of 
bruised fruit) is the availability of the dissolved 
oxygen. 

Seald formation was also studied and the results of 
replicate experiments showed that bruising followed 
by low oxygen concentrations were contributing fac- 
tors to its formation. Scald formation did not occur 
with bruised fruit when sufficiently high oxygen levels 
were maintained. The importance of oxygen avail 
ability in storage conditions of fruits was pointed out 
earlier by Hill (6). Nelson (10), who found that 
breakdown diseases of vegetables occurred in storage 
at low oxygen levels in air, suggested that the cause 
of these diseases may have been the internal release 
of toxic substances resulting from the reaction of 
hydrolytic enzymes with plant sugars. Since in the 
present study it was observed that scalding did not 
occur with unbruised fruit submerged in water re- 
gardless of oxygen concentration, it would appear 
that the initiation of scald is primarily dependent up- 
on bruising which brings about a disruption of normal 
respiratory systems within the fruit 

The fact that scald was induced in the relatively 
short time of 3 to 4 hours in these experiments is 
probably due to the severe manner of bruising used 
on the fruit. In commercial practice, the extent of 
bruising resulting from the harvesting procedures no 
doubt runs the gamut from slight bruising to that 
equaling the severity of the technique used in these 
experiments. For this reason there is usually a longer 
delay in the appearance of scald in actual practice. A 
preliminary survey of commercial soaking and haul- 
ing tanks made during the 1956 season (unpublished 
data) showed that in a number of these tanks the dis 
solved oxygen levels were less than 2 p.p.m. The high 
incidence of scald observed in these tanks may have 
been a function of the bruising of the fruit and the 
fact that the oxygen concentrations had reached criti 
cal levels. 


SUMMARY 


A study has been made of the oxygen consumption 
of red tart cherries while submerged in water at 10 
and 30° C. It was observed that both an elevation in 
temperature and bruising increased the respiratory 
rate. Calculation of the kinetic data for the respira 
tory rate of bruised cherries resulted in pseudo first 
order plots, showing that the rate-determining factor 
was the concentration of dissolved oxygen. Scald 
formation was observed with bruised cherries at low 
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oxygen concentrations. At 10° C, bruised cherries 
scalded when the oxygen level fell below 3 p.p.m. At 
30° C., however, bruised cherries scalded even in fully 
aerated water. The fact that unbruised cherries at 
these same low oxygen concentrations did not scald 
indicates that bruising and the consequent disruption 
of the normal respiratory system is the primary fac- 


tor in scald formation 
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Studies on Cherry Scald 
Il. Relationship Between Bruising and 


Respiration in 


(Manuscript received May 23, 1957) 


Licxr-couorep surface discolora- 
tions on cherries, termed seald, is a serious problem of 
the sour cherry industry. Recent studies by Moyer 
‘2), LaBelle (1), and Whittenberger and Hills (8) 
have shown that the principal cause of seald initiation 
is bruising, which occurs during both the picking and 
the post-harvest handling of the fruit. 

Previous studies at this Laboratory have been con- 
cerned with the effects of bruising on the respiratory 
activity of cherries (4) and the relationship between 
respiration in water and seald formation (5). 

The present study is an investigation of the rela- 
tionship between bruising and respiration in air as 
they influence seald formation. 


MATERIALS AND METHODS 


Cherries for al, of the experiments were picked from sev- 
eral trees selected at random from the orchard of the National 
Agricultural College, Doylestown, Pennsylvania. The areas of 
the trees to which picking was limited were similar in location 
and height. The required number of cherries for each experi- 
ment was carefully cut by scissors from each tree on the day 
of the experiment and transported back to the laboratory, the 
entire process taking no longer than 2 hours. 

Two series of experiments were made on these cherries, one 
to determine their respiration in air when unbruised and 
bruised, and one to duplicate seald in the laboratory by bruising 
and subjecting to high air temperatures. The respiration 
studies were conducted using the Warburg technique employing 
large, wide-mouthed respiration vessels with ground-glass re- 
duction joints for connection to the manometers. In place of 
the customary center well, there were 2 hollow stopcock side 
arms on each flask (6), each containing 0.5 ml. of 5% KOH 
plus a pleated 35 x 35 mm. piece of filter paper. Supports 
about 15 mm. from the bottom of each flask held a removable, 
perforated stainless steel disk for holding the cherries. 

The stems were cut from the cherries so that only enough 
remained to be grasped by tweezers; the cherries were not 
handled by the fingers during any phase of the experimental 
procedure. Their weights and volumes were obtained, the lat- 
ter by water disjlacement. Two cherries were dried with soft 
absorbent tissue and placed on the disk inside each vessel. 
Lach vessel containing the fruit was allowed to come to equilib- 
rium with both side stopeocks open to the center chamber. By 
means of a water bath the vessels were maintained at 2 tem- 
peratures, 86° F, (30°C.) and 50°F. (10°C.), the former 
approximating the average daytime temperature encountered 
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in the orchard, and the latter the temperature of commercial! 
soaking tanks. 

Oxygen uptake of each pair of cherries was measured first. 
Side stopeocks were then carefully closed off from the central 
chamber with the vessels still in a stationary position in the 
water bath, and the total gaseous exchange (O. plus CO:) 
measured. Values for the oxygen and earbon dioxide exchanges 
were then caleulated (7). 

Respiratory activities were determined first on the normal 
fruit and then on the same cherries following bruising. In 
this manner each set of cherries served as its own control. The 
cherries were bruised by dropping them from a height of 3 feet 
onto a hard surface. Care was taken to avoid splitting the 
skins. 

In the second series of experiments, typical lug scald was 
induced in the cherries in the laboratory by bruising them and 
storing them at high temperatures comparable to those fre- 
quently encountered im the orchard. The cherries were dropped 
from a height of 3 ft. onto a hard surface 1, 2, 3, or 4 times 
and then held in a glass container at 90° F. (32° C.) for up to 
5 hr. Since the seald spots thus induced did not usually appear 
immediately, the cherries were soaked overnight in water at 
35° F., whereupon the blemishes beeame quite evident and 
could be counted easily. (Soaking 6 to 12 hr. before processing 
is common procedure in the industry.) Each lot treated in this 
way consisted of 25 to 30 cherries, and the percentage of each 
lot slightly scalded (partially bleached surface areas) and se- 
verely scalded (completely bleached areas at least ™% in. in 
diameter) was recorded. 


RESULTS AND DISCUSSION 


Quantities of oxygen consumed and carbon dioxide 
evolved by cherries respiring in air at 10° C. (50° F.) 
are shown in Figure 1. For unbruised fruit the aver- 
age respiratory quotient (R.Q.) was 0.9. Bruising 
caused an average increase of 9% in the oxygen con- 
sumption and the carbon dioxide output rose by 
approximately 33% giving an R.Q. of 1.1. 

At 30° C. (86° F.) the quantities of oxygen utilized 
and carbon dioxide evolved (Figure 2) showed an 
appreciable increase. The oxygen consumption in- 
creased from 18.9 yl./g./hr. at 10° C. to 46.6 yl./g./ 
hr. at 30° (., and the carbon dioxide output increased 
from 17.2 ul./g./hr. to 48.2 pl./g./hr. The ratio of 
the oxygen consumption of unbruised fruit at 10° and 
30° C. was 2.46 corresponding to a calculated Qyo 
value of 1.57, a normal value for enzyme-catalyzed 
reactions. For unbruised fruit the average R.Q. was 
1.0. Bruising caused an average increase of 27% in 
the oxygen consumption and 63% in the carbon di- 
oxide output, giving an R.Q. of 1.3. 

In a series of studies being carried out in this 
Laboratory (unpublished data) it has been noted that 
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Figure 1. Respiratory activity of unbruised and bruised red 
tart cherries in air at 10° C 


the respiratory activities of red tart cherries from one 
orchard has been similar so far for the seasons of 1956 
and 1957. The probability that geographical location 
may exert a notable effect on the respiratory effect as 
well as on the response to bruising is suggested in a 
report on cherries grown in the Biglerville, Pa., area 
(4) which showed an inerease in oxygen consumption 
and carbon dioxide evolution of 50% and 126%, re- 
spectively, after bruising. These cherries also had 
higher R.Q. values, both bruised and unbruised, than 
the cherries reported in this study. 

In order to provide more information on seald de- 
velopment, experiments were carried out relating 
seald to the extent of bruising and to the time and 
method of holding cherries in air at a higher tempera- 
ture following bruising. 

Table 1 shows that the incidence and severity of 
scald in cherries held at a high temperature were re- 
lated to the amount of bruising. 

Table 2 shows that after the bruised cherries were 
held in air at 90° F. for 2 hours seald was evident on 
all the cherries but most of it was slight, and that 
severe seald appeared in half of the bruised cherries 
held for 5 hr. To determine the possible effeet of the 
conditions under which cherries are held after 
bruising, a further experiment was performed in 
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Figure 2. Respiratory activity of unbruised and bruised red 
tart cherries in air at 30° C. 


which the cherries, instead of being placed on top of 
each other in a container, were placed on a wire 
screen in a single layer. As Table 2 shows, with this 
procedure scald was completely eliminated in more 
than half of the cherries, while the rest were for the 
most part only slightly scalded. Examination of the 
cherries held in the container and those held on the 
screen showed that in each case scald occurred only 
at points of contact. The scald was much more exten- 
sive in the cherries held in the container where there 


TABLE 1 


Effect of the extent of bruising on the formation of scald 
in bruised cherries 
(Cherries held in container 5 hr. at 90° F.) 


© of cherries 


No. of 3-ft. drops 


No Slight Severe 
scald scald scald 
0 l 0 0 
1 68 32 0 
2 60 a 
3 5 48 
4 4d 48 48 


were many points of contact between the cherries and 
the container. Similarly, the scald was restricted 
greatly where each cherry had only minute points of 
contact with the meshes of the screen. 

Thus, the similarity between lug seald and tank 
scald, as described in a separate publication (5) can 
be established. In the present case it appears that 
points of contact between cherries and the container 
or other cherries would have little or no oxygen sup- 
ply. At these points of contact, or in the wet environ- 


TABLE 2 


Effect of time and conditions of holding on the formation of 
scald in bruised cherries 
(Cherries dropped 3 times from 3-ft. height) 


Held at 90° F. (hr % of cherries 
In glass On wire No Slight Severe 
container screen scald scald scald 
0 100 0 0 
2 0 65 35 
5 0 50 50 
56 38 x 


ment, gas exchange was curtailed sharply, oxygen 
supply was limited, and a shift in respiration took 
place. Seald formation therefore appears to be due 
to a lack of oxygen, or to the liberation or aceumula- 
tion of toxic substances (3) that may occur as a result 
of an inadequate oxygen supply. 


SUMMARY 


Unbruised red tart cherries respiring in air gave a 
respiratory quotient of 0.9 at 10°C. and of 1.0 at 
30° C. Raising the temperature from 10° to 30° C. 
caused nearly a three-fold increase in the oxygen con- 
sumption of unbruised fruit. Under conditions of 
stress such as bruising, the oxygen consumption and 
carbon dioxide evolution rose at either temperature. 
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Bruised cherries stored in air at 90° F. for only 2 
hours scalded at the points of contact between cher- 
ries, and between cherries and container. Seald de- 
velopment was correlated with the extent of bruising 
and with the length of the delay period after bruising. 
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Comparative Effectiveness of Tetracycline 


Antibiotics for Fish Preservation’ 


(Manuscript received May 15, 1957) 


INVESTIGATIONS con- 
ducted in two widely-separated laboratories six or 
seven years ago (5, 11, 12) showed that the most satis- 
factory antibiotics for flesh food preservation were, 
in decreasing order of effectiveness, chlortetracycline 
(CTC), oxytetracyeline (OTC) and chloromycetin. 
In view of these results, subsequent research in this 
field was largely carried out with CTC. However, the 
recent approval for use of CTC for poultry preserva- 
tion in the United States and Canada, and for fish 
preservation in Canada, has undoubtedly stimulated 
interest in further possible applications of antibiotics 
for food use. This in turn has led to a need for further 
detailed research on the comparative effectiveness of 
tetracycline antibiotics for flesh food preservation. 
In general, the more recent comparative studies with 
poultry (1, 6) and with fish (3, 13) have shown that 
CTC is a more effective preservative than OTC or 
tetracycline (TC), though recent studies in which 


“Presented at the Seventeenth Annual Meeting of the In- 
stitute of Food Technologists, Pittsburgh, Pennsylvania, May 
15, 1957. 

» Since this paper was presented the more recent literature on 
use of antibiotics in fish preservation has been reviewed (10). 
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salmon were stored in cooled sea water indicated that 
the three tetracycline antibiotics possessed similar ac- 
tivity (7, 8). Sinee our own early comparative data 
with CTC and OTC were somewhat limited (12), and 
since we had only conducted a few tests with TC, a 
comparative study of the effectiveness of the three 
tetracycline antibiotics was made.” 


EXPERIMENTAL PROCEDURES 


The antibiotics were compared under 3 different conditions 
of application as follows. Lingeod (Ophiodon elongatus) were 
used in most experiments as these fish spoil more rapidly than 
certain other commercially used North Pacifie fish. 

Treatment of fillets. Fish were filleted under clean condi 
tions, the fillets skinned and pieces of fairly uniform size were 
then prepared. The latter were dipped 1 minute in water with 
and without 5 p.p.m. of tetracycline antibiotic, drained for 2 
minutes on clean, wire racks, and stored at 0°, 4° or 10° C. in 
polyethylene bags. A single fillet was examined at each sam- 
pling interval. 

Storage of eviscerated fish in ice. Ice containing CTC, OTC 
and TC was prepared in 300-lb. blocks in a commercial ice 
plant using carboxymethyleellulose as distributing agent (2, 4). 
Each block received a mixture consisting of carboxymethy] 
cellulose (Hercules ‘‘High Viscosity 70’’ <100 mesh), C.P. 
sodium chloride and clinical grades of the antibioties as hydro- 
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chlorides in amounts sufficient to give final concentrations of 
100, 300 and 5.0 p.p.m., respectively. Strietly fresh fish, usually 
in rigor mortis, were used in these and subsequent experiments 
They were lightly rinsed in fresh water, and were then iced it 
insulated clean galvanized boxes. At intervals a single fish was 
removed, filleted on clean paper, and the fillets stored 18 hr. at 
10°C, in closed polyethylene bags in order to accelerate bac 
terial spoilage. 

Storage of eviscerated fish in refrigerated brine. Sea water 
which is maintained at about 1° C. has been found to be an 
excellent means of maintaining the quality of fresh fish during 
transport and storage . In the present work, since full 
strength sea water was not readily available, 3% solutions of 
sodium chloride w id without 1.5 p.p.m. of the tetracyé line 
antibiotics were used. Twenty-litre portions were added to 


| stie containers, eviscerated fish immersed 


large, covert 
therein, and the temperature maintained between 1” and 
O° CC, In one experiment a stream of air was slowly bubbled 
through the solutions in an attempt te counteract the anaerobic 
conditions whieh prevail under these storage conditions. 
Sampling and incubation techniques were the same as thos: 
used with the iced fish. 

Bacterial counts. Direct counts were made by the procedure 
used routinely in this laboratory. For viable counts dilutions 
of the blended flesh were mad using 30% sodium chloride solu 


tion. ‘ nutrient agar containing 3% sodium chloride was 


used for preparation of the plates and an incubation period of 


2 days at 25 C. was employed. 


RESULTS AND DISCUSSION 


The experiments were designed purposely to main- 
tain the antibiotic concentrations used at fairly low 
levels such as would be consistent with general com- 
mercial practice. Results obtained in the fillet dip 
ping experiments (Tables 1, 2 and 3) show that CTC 
was considerably and consistently more effective than 
either OTC or TC, irrespective of the storage tem- 
peratures employed. [ce containing CTC proved 
more effective than ices containing OTC or TC as 
evidenced by both lower direct and viable bacterial 
counts and by odour of the fish (Table 4 

Results in the case of the chilled salt solution stor 
age experiments were complicated and somewhat 
confusing. The first experiment, in which rock cod 
(Sebastodes sp.) were stored in non-aerated solutions 

Table 5). brings out several important facts. There 


TABLE 1 


Effect of various antibiotic treatments on the bacterial content 
of lingcod fillets stored at 0° C. (32° F.) 


by direct cou ifter imme-sing 


following solutions 


p.p.m TC 5 p.p.m 


TABLE 2 


Effect of various antibiotic treatments on the bacterial content 
of lingcod fillets stored at 3° C. (37.5° F.) 


10°) by direct count after immersing 


the following solutions 


5 p.p.m. OT¢ 5 p.p.m 


66 
BR0 


430 


FISH PRESERVATION 


TABLE 3 
Effect of various antibiotic treatments on the bacterial content 
of lingcod fillets stored at 10° C. (50° F.) 
int after immersing 
itions 
OTC 5 p.p.m 
54 


480 
690 


was, in the first place, no consistent agreement. be- 
tween the total and viable bacterial counts, though 
the direct counts were always higher. All 3 tetra- 
eyeline antibiotics gave protection against develop- 
ment of unpleasant off odors, the improvement here 
being more marked at the 21-day storage interval with 
CTC than with OTC or TC. With CTC the direct 
bacterial counts were somewhat lower than those of 


TABLE 4 
Effect of storage of eviscerated lingcod in ordinary ice and ice 
containing antibiotics on their total and viable 
bacterial content and odour 


1 odour ratings? 


m. 5 p.p.m. TC 
Viable | Direct Viable 
count count count 


slightly 
stale 
250 120 


putrid 


of preference has 
very slightly stale 


the coutrol fish, but no important differences in viable 
counts were detected. With both OTC and TC the 
viable counts were consistently higher than those of 
the controls 

Another similar experiment (Table 6) was made 
with lingeod in order to ascertain the possible influ- 
ence of aeration on the effectiveness of CTC. The 
results showed a definite organoleptic and_ bacteri- 
ological improvement which, as far as the former was 
concerned, continued until the fish had been stored 


TABLE 5 


Effect of storage of eviscerated rock cod at —1° to 0° C. in 3% 
NaCl solutions, with and without added antibiotics, on 
their total and viable bacterial content and odour 


nd odour rating 
p.m. OT( 1.5 p.p.m. TC 
Viable Direct Viable 
count count count 


9 8.8 54 17 
slightly slightly 
stale stale 


5.6 52 13 
slightly slightly 
tale stale 


16 58 18 


stale stale 
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6 100 val 
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cin 
= 
Bacteria per g 
store Direct Via ) dire A. 
int 
14 270 17 6.9 1.4 31 22 91 arene 
stak fresl fresh fresh al 
17 590 8 17 220 27 
20 120 210 91 
The fe ng bitrar dou i x in order : ra 
been employed this i subsequent able fresh< 7a 
slightly stalk ale itrid tre! itrid 
Bacteria per g. (x 10°) 
Days filets in the 
stored 
8 13 0.5 5 7 at 
12 190 230 180 
15 230 70 27! 380 
D 
Days No additive 5 CTC | 1 
Direc Viable ire able 
0.320 1 1 
21 49 3 21 l i 
Bacteria per g. (x 
Days hes 
| Spp..CTC | extreme slight 
7 130 1.8 77 — 
30 1 160 28 84 71 2 620 
13 130 230 370 = putrid 
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TABLE 6 


Effect of storage of eviscerated rock cod at —1 to 0°C. in 
aerated and non-aerated 3% NaCl solutions, with and 
without added CTC, on their total bacterial 
content and odour 


Bacteria per g. (x 10°) and odour rating 
Days —— 
stored No additive, No additive, 1.5 p.p.m. CTC | 1.5 p.p.m. CTC 
| non-aerated aerated non-aerated aerated 
42 150 4.5 3.1 
extremely putrid putrid fresh fresh 


29 46 28 
extremely putrid putrid fresh 


20 a8 21 


extremely putrid putrid fresh 


46 55 5.3 
extremely putrid putrid fresh 


95 80 98 
extremely putrid extremely putrid fresh 


20 days. Total bacterial populations were, in general, 
lower with fish stored in the CTC brine, but the spee- 
tacular differences encountered in the fillet dipping 
tests were not demonstrable. Aeration did not exert 
any important effect, but this technique may not have 
been sufficient to change the rather anaerobic condi- 
tions which appear to exist in the fish themselves. 
Overall results of these trials definitely demonstrate 


‘the superiority of CTC over OTC and TC when these 


are applied in fillet dipping or fish icing procedures. 
Results with 3°% salt solution storage also tend to 
demonstrate the somewhat greater effectiveness of 
CTC. However, under this latter condition the whole 
spoilage picture appears to be complicated. Thus, the 
high total bacterial counts as compared with the low 
viable counts indicate that bacteria may be rapidly 
dying off. Spoilage in chilled salt solutions is charac- 
terized by development of unpleasant and character- 
istic odors which suggest presence of diethyl sulfide 
and hydrogen sulfide. Further experiments have been 
initiated in order to examine more thoroughly the 
changes which occur in fish held in this comparatively 
anaerobie environment, and in these anaerobic viable 
bacterial counts will also be made. 
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Penetration of Maltosaccharides 


Processed Clingstone Peaches ° 


(Manuscript received October 18, 1957 


Maxy FACTORS APPEAR TO AFFECT 
the penetration of sugars into a canned fruit product : 
type of fruit, processing conditions, composition of 
the syrup, ete. Although some of these factors have 
been studied already, uncertainties still exist regard- 
ing the relationship between sugar penetration and 
the molecular size of the sugar species present in the 
syrup. 

Syrups used in canning fruit products are based 
mainly on sucrose, but up to 25% of the dry solids 
weight in these syrups may be derived from corn 
syrup. Because corn syrup is made by hydrolysis of 
corn starch, it has a wide variation in composition : 
sugars, from glucose up through the maltosaccharides 
to starch, are present in varying amounts. 

Penetration of the sugars from the syrup into the 
fruit is probably related to the diffusional properties 
of the individual sugars. Little work has been done on 
the diffusion of the sugars that are normally present 
in a canning syrup other than glucose, maltose, and 
sucrose (1, 10, 16, 18). The effect of concentration on 
the diffusion coefficient has been studied (7, 12) with 
the result that the coefficient was found to decrease 
with increasing concentration. Clarke and Dole (6) 
found the diffusion coefficient of sucrose in the pres 
ence of glucose to be relatively greater than cor- 
responding values in the pure sucrose-water system 
at the same total sugar concentration. However, it 
was noted that with an increasing concentration of 
glucose, the diffusion coefficient of sucrose decreased 
more than did the diffusion coefficient of glucose in a 
glucose-water system. 

All the diffusion studies reported above have been 
conducted in model systems of two or three com- 
ponents: water and one or two sugars. Unfortunately, 
because of the many components present in canned 
fruits, these theoretical findings cannot be directly 
applied to the problem of sugar penetration here. 

This study was designed to examine the rate of 
penetration of the various components of corn syrup 
in canned clingstone peach halves. The primary de- 
sign consisted of adding, to series of cans with a 40 
Brix cover syrup, a small portion of one of the syrup’s 
component sugars as a C'*-labeled molecule. It was 
assumed that the movement of the radioactive com- 
ponent in the syrup and in the peach reflects the 
movement of the whole of that component. 


* Presented at the Seventeenth Annual Meeting of the Insti 
tute of Food Technologists, Pittsburgh, Pennsylvania, May 14, 
1957. 
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METHODS AND MATERIALS 
The 


starch 


labeled starch 
carrier added, 


Preparation of C“ labeled sugars. 
was prepared with tobacco leaves 
and the mixture hydrolyzed by previously described methods 
3a(OH )» was subsituted for BaCOs in neutralization. 
Separation of the sugars was accomplished by modification of 
the methods of Jeanes et al. (13), with streaking of the sugar 
solution across the top of Whatman No. 1 filter paper, and 
using 5 developments in isoamy! alcohol, pyridine and water 
(1:1:1). The radioactivity of the streak amounted to about 
20,000 counts per minute on a Tracerlab Monitor, equivalent 
to about 10-20 mg. of sugar per sheet of paper. 

The various radioactive bands were located by placing the 
dry chromatogram face down on Kodak No-Sereen X-ray safety 
film, stapling film and chromatogram together at the corners, 
and exposing the film for about 24 hours. After removal of the 
chromatogram, the film was developed (Figure 1). The film 
and chromatogram were matched and aligned by means of the 
staple holes and the assembly placed on a glass table top with 
lighting under the giass. The radioactive material 
were outlined in pencil on the chromatogram. These outlined 


(5, 15). 


bands of 


were then cut from the chromatogram and separately 


suspended in a small chromatography cabinet. The sugars were 


bands 


Figure 1. Developed x-ray film of chromatogram of radio- 
active maltosaccharides produced in hydrolysis of radioactive 
starch. Note identifying staple holes in corners. 
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eluted with distilled water containing a very small amount of 
Hg:Cl, and collected in 30 ml. beakers. The bands eluted were 
D.P. 1-5 as individual, pure fractions, and D.P. 6 and higher 
were taken as a single mixed fraction. (D.P. refers to the ‘‘ de 
i.e., the number of 1-4 linked glucose 


gree of polymerization, 
units in a sugar molecule). 

Identification of the various sugars was accomplished by 
plotting the log of the total distance moved by each sugar band 
against the number of glucose units in the sugar molecule (2, 
3, 4, &, 9, 13). The relationship of log apparent Rr vs. D.P. 
was rectilinear for all chromatograms. 

Preparation of the sample. Syrup of 40° Brix (75% sucrose 
and 259 42 D.E. corn syrup” on a dry solids basis) was pre- 
pared, The syrup was divided into 6 aliquots, and to each ali- 
quot was added one of the C-labeled sugars (D.P. 1, 2, 3, 4, 
5, and 6+). In no ease did the added component exceed 10 mg. 
per 530 ml. aliquot of syrup. These syrups were examined for 
composition (chromatography) and for radioactivity (eombus 
tion) before being added to the cans. 

Johnson clingstone peaches were hand-pitted, lye-peeled, 
and closely inspeeted for cracks in the pit area. Only those 
peaches which showed no pit area damage were used. The 
peach halves were then weighed, and the single halves were 
placed each in a 207 x 301 can with the pit down. Seventy-five 
ml. of a syrup were added to each can. A total of 42 cans was 
prepared so that six C"'-labeled sugar fractions were examined 
over 7 sampling periods. The sample periods were zero time 
(immediately after eanning), 1%, 3, 5, 10, 30, and 60 days. 

Cans were processed in boiling water for 24 minutes and 
cooled in cold water. After the 0 time sample was taken, the 
remainder of the cans was stored at 70° F. The cans in the 
storage room were hand-rotated each day of storage to insur 
that no local differences in sugar concentration oecurred. 


Sample analysis 


Syrup. The syrup was poured from the can, its volume 
measured, and the Brix value determined. A sample of each of 
the syrup variations was chromatographed to determine the 
effect of processing on syrup composition. The syrup was then 
frozen and stored at —18° C. until needed. For determination 
of radioactivity the frozen syrup samples were oxidized to CO,, 
which was collected and precipitated as BaCO, (17). The sam 
ple radioactivity was determined in a windowless flow counter 
and recorded on a Tracerlab Auto-Sealer. The activities were 
eorrected for self absorption to zero thickness as per Kar 
novsky, et al. (14). 

Peach. The peach half was blotted dry and a 3 em. wide 
slice eut from side to side through the center of the peach. 
This center portion was again blotted dry and cut into eight 
radial slabs about 6 mm. thick. Further cuts isolated radial 
sections 6 mm. wide, 6 mm. thick and about 2-3 em. long. The 
pieces were frozen in aluminum dishes floating on a dry ice- 
acetone bath. 

Lyophilization was carried out with the specimen tubes 
immersed in an ethylene glycol-water bath maintained at 
—30° C. and with a liquid nitrogen moisture trap. A vacuum 
pump and an oil diffusion pump in series were used to produce 
an absolute pressure of about 5-10 w Hg, as measured with a 
Pirani gauge. The lyophilization process was completed in 
74 hours. 

The method of Sterling and Chichester (17) was used to 
prepare the peach specimens for radioautography. Radial sec- 
tions were cut at 15a. Following the method of Sterling and 
Chichester (17), a cover slip with a mounted section was allowed 
to irradiate a nuclear track plate for the determination of the 

"From information furnished by the Corn Industries Re- 
search Foundation, the composition of the syrup solids here 
was determined to be as follows: 


Sucrose 75% 

D.P.1 4.2% 
D.P. 2 3.3% 
D.P. 2.8% 
D.P. 2.4% 
D.P. 2.1% 
D.P. 6 and above 10.0% 
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location of the radioactive sugars with respect to cellular strue- 
ture. A duplicate section was allowed to irradiate a second 
nuclear track plate (for about 6 times the length of the first 
exposure) for an optical density determination. 

The optical density of the nuclear track plates was measured 
with an Applied Research Laboratory Microdensitometer, and 
the readings were taken as per cent transmission. 

Readings were made at 0.5 mm. distances along the radial 
axis from skin end to pit end of the peach specimen. A series 
of 5 readings was taken tangentially across the width of the 
section at each radial position and averaged for that setting. 
Each time the radial setting was changed the instrument was 
checked and reset if necessary. 

A complete experimental set of 6 sugar samples over 7 
sampling periods was measured. A second set of 7 sampk 
periods of D.P. 6+ with different peach sections was found ti 
correspond with the original. 


EXPERIMENTAL RESULTS 


Syrup analysis. Chromatograms of the various syrups before 
and after canning were virtually identical. When the X-ray 
film was exposed to the chromatograph, only one radioactive 
spot appeared with each syrup. Therefore there was no notice 
able hydrolysis or breakdown of glucose or the various identi 
fiable maltosaecharides during heat processing or subsequent 
storage. 

The results of the analysis of the various syrups are given 
in Table 1. This table shows volume and Brix value of the 
syrup and the radioactivity, total amount, and coneentration 
of the individual sugars in the syrup.© Figure 2 shows the 
change in average syrup volume with time, obtained from 
Table 1. 

The total amount and concentration of each component of 
the syrups tended to decrease with increase in storage time. 
The concentration of D.P. 1-3 reached essentially a constant 
value after 1% days while the concentration of D.P.’s 4 and 5 


required about 5 days. That of D.P. 6+ did not become con 


“The concentration of any particular D.P. present in the 
syrup was considered as: (Brix value in g./100 ml.) x (rela- 
tive amount of that sugar in original syrup) x (proportion of 
original amount of that sugar remaining in syrup as determined 
by syrup combustions ). 
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Figure 2. Changes in average syrup volume during study. 
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PENETRATION OF MALTOSACCHARIDES INTO PEACHES 113° 
TABLE 1 
Composition of syrup 
Days storage 
Sample 
Orig ( 11 10 60 
DPI Volume (mls.) 75 91 86 41 94 B2 78 
Brix 19.8 $3.2 28.6 27.9 27.1 25 25.8 27.7 
Radioactivity ! 223 187 171 174 171 172 175 185 
Total amount? 1.19 0.92 0.79 1.75 7 0.7 0,66 0.72 
Concentration 15.9 13 8.7 8.7 8.3 7. 8.0 9.2 
DP2 Volume (mls.) 75 91 87 79 a3 
Brix 39.7 1.9 26.9 27.9 Re 26 27.3 26.0 
Radioactivity 120 11' 98 92 v€ 95 96 95 
Total amount 0.99 0.78 0.68 0.65 6 y-¢ 0.57 0.57 
Concentration 13.1 7 7 7.1 7 6.9 7.2 6.8 
DPS Volume (mls. ) 75 73 a9 R9 81 
Brix 39.7 12.2 27.2 26.7 27.9 25.2 26.3 
Radioactivity 108 103 95 82 88 88 
Total amount 0.84 0.67 0.60 0.55 54 51 0.49 
Concentration 11.1 8.5 6.7 6.1 9 7 5.8 6.0 
DP4 Volume (mls. ) 75 78 89 90 RR RR 87 
Brix 39.8 32.9 27.2 27.7 26.2 25.7 24.7 24.5 
Radioactivity 100 is 87 77 77 71 6s 75 
Total amount 0.72 0.61 0.51 0,46 44 1.39 0.3¢ 0.39 
Concentration 9.5 7.8 5.7 5.1 4.8 4.4 40 44 
DPS Volume (mls. ) 75 90 58 a7 75 
Brix 39.6 32.7 28.7 27.1 25.2 24.9 25.¢ 27.4 
Radioactivity 83 Rv 72 72 7 7 68 60 
Total amount 0.63 0.54 0.48 0.45 1.42 0.38 0.31 
Concentration B.3 6.7 5.2 4.9 4.7 4.5 4.4 4.1 
DP6 Volume (mls.) 75 Ri 92 93 a3 
Brix 40.0 1.7 26.7 27. y 27.4 25.7 25.4 
Radioactivity 544 455 429 403 1 72 340 356 
Total amount $0 2.13 1.97 1.90 1.69 1.57 1.36 1.45 
Concentration 40.0 26.6 21.4 20.5 18.2 18.9 16.2 17.5 
' Radioactivity reported as counts per minutes per mg. BaCO 


2 Total amount of the DP indicated, in grams 
Concentration of the DP indicated, in mg. per ml. syrup 


stant until about 30 days. The total amount of each component 
followed roughly the same pattern. The initial relative drop 
in both coneentration and total amount during canning de 
creased with increasing D.P. except for D.P. 64 where a very 
high initial concentration was present. 

Histology. The peach sections, after being stained and 
mounted over the developed nuclear track plate, permitted 
examination of sugar distribution at the celluiar level. The 
sugar concentrations appeared to be equal within the cells and 
between the cells at any given point in the peach. However, 
higher sugar concentrations occurred within the vascular bun 
dles as compared to the peach tissue adjacent to these vascular 
bundles. 

Microdensitometry. A typical image produced by the peach 
section on the nuclear track plates is shown in Figure 3. Sam 
ple densitometer readings are summarized graphieally in 
Figures 4-7, where the relative concentration is plotted against 
distance into the peach from skin end to center, and pit end 
to center. The breaks in the curves are due to differences in 
the thickness of the various peach samples. It appears that the 
rate of penetration of the various sugars into the peach is 
inversely related to the D.P. of the individual sugar. The 
differences in the initial rates of penetration are shown in 
Figure 4. The change in distribution of D.P. 1 (glucose) with 
storage time is shown 
radioactive sugar occurred throughout the entire peach at zero 


n Figure 5. It may be seen that some 


time. For D.P. 6+, Figure 6, and the other sugars complete 
penetration occurs by 1% days. 

The rate of attainment of nearly uniform concentration on 
each side of the peach also varied with the D.P. as follows: 


|e Skin End Pit End 

1 5 days 10-30 days 
2 10 days 30-60 days 
3 60 days over 60 
4, 5, 64 over 60 over 60 


After a near uniform concentration throughout the peach 
oceurs in the sugars of lower D.P., this concentration gradually 
inereases with time. There may still be a concentration 
gradient from the surface of the peach to the interior, but this 
could not be measured with the techniques available. 


Figure 3. Radioautographs of peach sections showing pene- 
tration of radioactive D.P. 6+. (61A — zero days, 62A — 
1% days, 63A — 3 days, 64A — 5 days, 65A — 10 days, 66 A 
— 30 days and 67A — 60 days). 


Uniform concentration was not attained with the 3 sugars 
of higher D.P. (4—-6+), even at 60 days. Figure 7 indicates 
the presence of a concentration gradient in these samples at 
60 days. Thus, an apparently uniform concentration gradient 
was achieved with D.P. 6+ (Figure 6) at 10 days; yet this 
was disturbed at 30 and 60 days in opposite fashions. It is 
also to be noted that the concentration at zero depth at the 
skin and pit end differ quite markedly; yet, it would be ex 
pected that since the concentration of the syrup is uniform, 
concentration at zero depth should be uniform. This concen- 
tration difference perhaps may be due to the technique of 
measurement. 


DISCUSSION 
The histological studies indicate that the sugar 
movement into the peach occurs in mass and not be- 
tween the cells first and later into the cells themselves. 


teal: 
|. 
ay 
| 
al 
Ay 
H 
| 
te 
{ 
é 4 
| 
| 
| 
al 
cue | 
a | 


FOOD TECHNOLOGY, FEBRUARY, 1958 


CONCENTRATION 
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Figure 4. Relative concentration vs. distance of penetration 
at zero days for the D.P. indicated. All lines are offset verti- 
cally to show differences in concentration gradients. The lower 


Figure 5. Relative concentration vs. distance of penetration 
of D.P. 1 at the sample times (in days) indicated. The abscissa 
of the graph is the line of zero concentration. 


tip of the arrows at D.P. 1 indicates the point of zero concen- 
tration. All other lines terminate at zero concentration. 


showed only one direction of motion: from the syrup 


into the peach by a diffusion process. However, the 
fluid moved from the peach into the syrup during the 
first one to two days and then from syrup into the 


Sugar penetration can be considered to be a case of 
restricted diffusion where the peach, in mass, acts as 
a general restriction which slows down penetration. 
The high concentration gradient of sugar, from the 
outside of the peach to its interior, causes an initially 
rapid movement of sugar into the flesh of the peach 
despite the rapid movement of fluid from the fruit. 
(The concentration gradient may be somewhat dis- 
torted due to volume changes of the peach.) The 


4 rapid movement of sugars and fluid in the zero time 
| sample is probably accelerated pecause of the high 


temperature that was reached during cooking. This 
high temperature occupied about one half of the time 
interval on this sample. After the zero time the rate 


3 of sugar penetration decreases rapidly as the sugar = 
be concentration gradients fall. < 
asf There is a marked difference in the penetration = 
a rates of the individual sugars. The rate of penetra- 2 
by tion into the peach tissue is inversely related to the s 
B D. P. or size of the sugar molecule. The decreasing 


rate of penetration of the various sugars as a function 
of inereasing D.P. probably is the result of several 
ag factors: the diffusional coefficient and concentration 
of gradients, both of which decrease with increasing 


| 

| 

‘ 

tissue to large molecules, and the interaction effects 


a sugar size, the greater resistance offered by the peach 

L of a multiple component system. The presence of a 

7 relatively large concentration gradient at 60 days = 2 
with the D.P. 4, 5 and 6+ sugars indicates that these DISTANCE (mm) PIT 


sugars experience some sort of obstacle to their ready 
diffusion. 
During the course of the study, all the sugars 


Figure 6. Relative concentration vs. distance of penetration 
of D.P. 6+ at the sample times (in days) indicated. The 
abscissa of the graph is the line of zero concentration. 
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CONCENTRATION 
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Figure 7. Relative concentration vs. distance of penetration 
at sixty days for the D.P. indicated. 


Movement of fluid from peach into syrup 
probably was due to osmotic differences 
across the imperfect semipermeable membranes of the 
peach cells. The flow of fluid under the osmotic pres- 
sure gradient very likely continued until the activity 
of the water was equal in the syrup and peach. How- 
ever, it seems reasonable to assume that there was still 
an activity gradient with respect to the individual 
sugar species. These would continue to move into the 
peach. Perhaps there was thus a lowered activity of 
the fluid in the peach. The fluid of the syrup could 
then begin to diffuse into the peach. This diffusion of 
sugars and fiuid probably continues until the activi- 
ties of all the individual molecules are equal within 
the syrup and the peach. The equilibrium condition 
was not attained during this study. 

In relation to the problem of drained weight, it 
appears that the initial decrease in drained weight of 
a canned fruit is due to flow of fluid out of the fruit 
into the syrup. Following this initial decrease in 
drained weight, there is a rapid increase in drained 
weight. This would correspond to the rapid penetra- 
tion of sugars and fluid found in this experiment. It 
is possible that the rate of attainment of a specific 
drained weight will depend upon the rate of penetra- 
tion of the particular sugars from the syrup into the 
fruit. 


peach. 
pressure 


SUMMARY 
The penetration of maltosaccharides in processed 
clingstone peach halves was studied with C'™ labeled 
sugars. These radioactive components in the syrup 
and peach were followed by histological and radio- 
chemical techniques. 
No hydrolytic breakdown of the 42 D.E. corn syrup 


was found to oceur after processing and storage of 
the peaches. 

The sugars, at least up to a D.P. of 6, diffuse into 
the cells as well as between the cells. 

The rate of sugar penetration is related directly to 
the concentration and inversely to the D.P. of the 
sugar molecule. 

The phenomena observed in drained weight prob- 
lems can be directly related to the sugar and fluid 
movement observed in this study. 


Acknowledgment 


The authors wish to thank American Maize-Products Com- 
pany for the grant which made this study possible. 


LITERATURE CITED 
1. AKELEY, Davip F., anp GostinG, Louis J. Studies of the 
diffusion of mixed solutes with the Gouy diffusiometer. 

J. Am. Chem. Soc., 75, 5685 (1953). 
2. Barker, 8. A., AND Bourne, E. J. The oligosaccharides 
synthesised from maltose by Escherichia coli. J. Chem, 


Soc., London, 209 (1952 

Biock, R. J., Durrum, E. L., anp Zweic, G. A Manual of 
Paper Chromatography and Paper Electrophoresis. 1955. 
Academie Press, Inc., New York, | i 

4. BrimLey, Ropert C., AND Barretr, Freperick C. Practi- 
cal Chr ymatography. 1953. Reinhold Publishing Cor- 
poration. New York, N. Y. 

5. Catvin, M., HEIDELBERGER, C., J. C., ToLpert, B. M., 
YANKwicH, P. F. Isotopic Carbon. 1949. J. Wiley 
Sons, Inc., New York, N. Y. 

6. CLARKE, Davip M., AND DoLe, MALcoLm. Diffusion in sugar 
solutions. III. Diffusion of sucrose in glucose solutions 
as solvent. J. Am. Chem. Soc., 76, 3745 (1954). 

7. EnGuisn, A. C., AND DoLe, MaLcotm. Diffusion of sucrose 
in supersaturated solutions. J. Am. Chem. Soc., 72, 3261 


(1950). 


AND Knapp, Doris W. The maltose of 
Biol. Chem., 187, 463 


8. FreNcH, DEXTER, 
Clostridium 
(1950 

9. FRENCH, DEXTER, AND WiLp, G. M. Correlation of carbo- 
hydrate structure with papergram mobility. J. Am. 
Chem. Soc., 75, 2612 (1953 

10. FRIEDMAN, LEO, AND CARPENTER, Pau G. Diffusion veloc- 
ity and molecular weight. I. The limits of validity of 
the Stokes-Einstein diffusion equation. J. Am, Chem. 
Soc., 61, 1745 (1939 

11. GABoUREL, J. D., BAKER, MARY JANE, AND Kocn, C. W. 
Simultaneous determination of total carbon and carbon- 

Anal. Chem., 27, 795 


acetobulylicum, Jd. 


14 activity, combustion method. 
(1955 

12, GLADDEN, J. K., AND DOLE, MaLco~m. Diffusion in super- 
saturated solutions. II. Glucose solutions. J. Am. Chem. 
Soc., 75, 3900 (1953). 

13. JEANES, ALLENE, WIsE, C. 8., Dimer, R. J. Im- 
proved techniques in paper chromatography. Anal. 
Chem., 23 (3) 415 (1951 

14. Karnovsky, M. L., Foster, J. M., Gipez, L. I., HAGERMAN, 
D. D., Rosinson, C. V., Sotomon, A. K., AND VILLEE, 
C. A. Correction factors for comparing activities of 
different carbon-14-labeled compounds assayed in flow 
proportional counter. Anal. Chem., 27, 852 (1955). 

15. Krorkov, G., AND Virrorio, P. V. The products of starch 
hydrolysis and their metabolism. Can. J. Botany, 34 (2) 
209 (1956 

16. Loneswortu, L. G. Diffusion measurements, at 25°, of 
aqueous solution of amino acids, peptides and sugars. 
J. Am. Chem. Soc., 75, 5705 (1953). 

17. STERLING, CLARENCE, AND CHICHESTER, C. O. Autoradi- 
ography of water soluble materials in plant tissue. Stain 
Technol., 31 (5) 227 (1956 

18. Witke, C. R. Estimation of liquid diffusion coefficients. 
Chem. Eng. Prog., 45, 219 (1949). 


| 
| 
6 6 
eke 
2 2 
3 
: 
f | 


Notes and Letters 


Evaluation of Canning Processes When g is Less Than 0.1 


Tue FORMULA METHOD of Ball (1) 
is widely used for evaluating canning processes. The 
Tables of functions for use with this method do not 
extend to values of ¢ less than 0.1. Values of g smaller 
than this commonly occur in products heating by 
convection and Ball devised a method for dealing 
with such cases (Ball & Olson, p. 345). An alterna- 
tive to his procedure, which is developed here, is 
perhaps a little simpler to use and faster. It is par- 
ticularly convenient for calculating come-up time 
corrections in ampoules or TDT cans. 

Using Ball’s notation, the F value for the heating 
phase of a process is given by 
2.3026 
| Ei(—2.3026 jl /z) | (1) 


= | (—Ei (—2.3026 g/z)] — 


The second term within the square brackets is always 
negligible when there are no breaks in the heating 
curve and the first term may be expanded in series: 

x” 

—Ei(—x) = In (1/x) -y +x 

where y is Euler's constant 0.5772. When g <0.1 and 
z is of the order of 18° F. only the first two terms of 
this series need be retained. Substituting g = jl. 
we have, after some rearrangement, 

F = I, [t — f(log jl/z + 0.613) | (2) 

In equation (2) the quantity within the braces is 
the equivalent time at retort temperature, expressed 
in the form: actual heating time less a correction 
term which is proportional to f. The factor Ly ( = 
converts this to the equivalent time at 
250° F. The correction term in equation (2) is very 
easily calculated. If jl = 100° F., z = 18° F., and 
f = 5 min., it is 6.8 minutes. 

There are several ways in which the contribution of 
the cooling phase might be estimated. Accepting 
Ball’s approximation to the form of the cooling curve 
(Ball & Olson pp. 320ff) an estimate may be derived 
from his- Tables of the p function (Ball & Olson p. 
346). These extend only to g = 0.1 but it may be 
inferred from them that the F value of the cooling 
phase is less than 5-6°% of that of the heating phase 
in cases such as those considered here. 

Another simple approximation, which will often be 
a better estimate than that just given, may be de- 
rived from the equations given by Ball and Olson on 
pages 323—4 of their book (7). It follows immediately 
that for the cooling phase, 


F< (0.691m/z (3) 


It is easily seen, by a study of the integrals involved, 
that the right hand side of the inequality (3) is a fair 
approximation to F when m/z is large (e.g. > 6) but 
not when m/z is small. Thus it will be useful in esti- 
mating the destruction of spores but may not always 
be an adequate approximation in estimating the de- 
struction of thiamine or other reactions with rela- 
tively small temperature coefficients. 

The function e"K,(u) has been tabulated (2). These 
Tables were used to caleulate the values given in 


Table 1. 


TABLE 1 


Values of (m, z) = 0.152 *K, (0.691m/z) 


m/z 6 7 8 


2) 0.101 


Thus the total F value for the process may be esti- 
mated by the relation 


KF = L, [t — f(log jI/z + 0.613 — 4) |, (4 


where @ is obtained from Table 1 and is usually ap- 
proximately 0.08. This correction for the cooling 
phase might reasonably be neglected because it is 
small and is not usually known precisely. In retort 
operation there is generally an appreciable interval 
of time between cutting off steam and the immersion 
of cans in water at or near the nominal cooling water 
temperature. Variations in this interval have a sig 
nificant effect on the lethal value of the cooling phase 
in products heating by convection but they will be of 
less importance in products heating by conduction. 
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butie, and diphtheria-intoxicated guinea 
pigs. The evidence indicated that the 
biol. half life of ascorbie acid in the 
guinea pig is neither decreased in stress 
nor increased in scurvy. Regardless of 
the magnitude of the body ascorbie acid 
level, a definite fraction per day was lost 
by the animal, this predictable quantity 
being independent of the test conditions 
employed. 


Occurrence of trans fatty acids in human 
tissue. 

Jounston, P. V., Jonnson O. C. AND 
KumMerow, F. A. (Dept. of Food 
Technol., Univ. of Lllinois, Urbana). 
Science 126, 698-9 (1957). 

Autopsy and biopsy material, including 
adipose tissue, heart, liver and aortie tis- 
sue, from human subjects, contained 2.4 
12.2% trans fatty acids in the lipid exts. 
The source of these acids is considered to 
be hydrogenated vegetable oils. 


The metabolism of the essential fatty 
acids. VI. Distribution of unsatu- 
rated fatty acids in rats on fat-free 
and supplemented diets. 

Meap, J. F. (Atomic Energy Project, 
School of Med., Univ. of California, Los 
Angeles). J. Biol. Chem. 227, 1025-34 
(1957). 

By the use of a reverse-phase chromato- 
graphic method, the unsaturated fatty 
acids from the depot and organ fats of 
rats on a fat-free diet or this diet sup- 
plemented with methyl! linoleate or lino- 
lenate were sepd., identified, and estd. 
In all 3 groups, there was a large de- 
crease in linoleic acid and a correspond- 
ing increase in palmitoleic acid. In the 
linolenate-fed animals, no linolenie acid 
could be found, but a doecosapentaenoic 
acid appeared. By the appearance of a 
typical eicosatrienoie acid and by other 
signs, it was apparent that, although 
growth had resumed in the supplemented 
groups, their fatty acid distribution was 
still typical of the state of fat deficiency. 


Role of proline in polypeptide chain con- 
figuration of proteins. 

Szent-Gyoreyt, A. G. (Marine Biol. 
Lab., Woods Hole, Mass.). Science 126, 
697-8 (1957). 

A striking correlation exists between 
proline content and the extent of helical 
configuration of proteins in the keratin- 
myosin-epidermin-fibrinogen class. It is 
suggested that less than 3% proline in 
the chain permits more than 50% a-helix 
content, 8% deforms the backbone into 
a random coil, and that very high pro- 
line may favor a poly-L-proline type 
helix, Sulfur or phosphorus cross link- 
ages, which may interfere with a-helix 
formation, result in exeeptions to the 
above. 


Trypsin monolayers at the air-water in- 
terface. III. Structural postulates 
on inactivation. 

AUGENSTINE, L. G. AND Ray, B. R. 

(Dept. of Chem. and Chem. Eng., Univ. 
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of Illinois, Urbana). J. Phys. Chem. 61, 
1385-8 (1957). 

It is postulated that several phys. 
means of inactivating proteins have the 
following sequential steps in common: 
(1) rupture of a disulfide bond, (2) 
breaking of one or more other bonds, and 
(3) opening of a second disulfide bond 
which allows the destruction of many 
intramol. bonds and leads to a general 
unfolding of the moleeule. It is pre- 
dieted that an external pressure—a film 
pressure—can act to maintain mol. con- 
figuration, and therefore activity, against 
both surface and radiant energy effeet 
which would disrupt the molecule. <A 
min. film pressure should be necessary. 
Also, the effect of radiation should 
fall off at higher film pressures. In gen- 
eral, there is agreement between exptl. 
results and prediction. 


Properties of the proteolytic enzymes of 
commercial ficin. 

Wuiraker, J. R. (Dept. of Food 
Technol., Univ. of California, Davis). 
Food Research 22, 482-93 (1957). 

When casein is used as substrate, eys- 
teine activated ficin possesses two peaks 
of proteolytic activity, pH 6.72 and 9.50. 
The enzyme-substrate complex is believed 
to consist of one molecule each of ficin 
and casein. The rate of heat inactivation 
of dilute solns. of ficin did not follow first 
order kinetics. The heat of inactivation 
was caled. to be 71,700 cal./mole. Ficin 
is activated by cysteine, thioglycolic acid, 
sodium e¢yanide and versene and inaeti- 
vated by H.O:, I, and iodoacetie acid. A 
hypothesis is advanced that crude ficin is 
composed of two proteolytic enzymes. 


Selective removal of nonprotein sulfhy- 
dryl compounds from biological sys- 
tems. 

Bescu, P. K., Goupziener, J. W. AND 
McCormack, 8. (Dept. of Endocrinol., 
Southwest Foundation for Research & 
Edueation, San Antonio, Texas). Science 
126, 650 (1957). 

Nonprotein dialyzable sulfhydryl 
eompds. ean be removed from tissue 
homogenates by sealing insol. p-CMB- 
resin in a small dialysis bag and im- 
mersing this bag in the homogenate. The 
p-CMB-resin is composed of sodium p- 
chloromercuribenzoate bound by its ear- 
boxyl group to Dowex 2-x resin, leaving 
the mercury end free. 


The design of an apparatus for biologi- 
cal experiments at high hydrostatic 
pressure. 

Downing, A. C. AND WILKIE, D. R. 
(Depts. of Biophys. and Physiol., Univ. 
College, London). J. Scientific Instru- 
ments 34, 353-5 (1957). 

Describes simple, inexpensive design 
that can be used up to 1,000 atm. The 
stainless steel pressure chamber is pro- 
vided with 6 insulated Pyrotenax leads 
and a permeability bridge for measuring 
mechanical changes. It has been used 
for recording the tension developed by a 


stimulated musele but could be readily 
adapted to suit other exptl. requirements. 


Microbiology 


Effect of nutritional state and other con- 
ditions on ultraviolet resistance and 
photoreactivation in yeast. 

GresgE, A. C., Iverson, R. M. anp San 
pers, R. T. (Dept. of Biol. Sciences, 
Stanford Univ., Calif.). J. Bacteriol. 74, 
271-9 (1957). 

The effect of various environmental 
variables upon inhibition of growth of 
the yeast, Saccharomyces cereviseae, by 
u.v. radiations was studied. Yeast 
starved for nitrogen becomes much more 
sensitive to u.v. than when starved for 
glucose alone. In the absence of oxygen 
yeast is about as sensitive to u.v. as in 
air. Irradiated yeast recovers from the 
u.v. injury to a considerable extent in 
the dark if suspended in a phosphate 
buffer soln. at 28° C. 


Nutrition 


Nutritional consideration of the older 
person. 

Kountz, W. B. (Div. of Gerontol., 
Washington Univ. Sehool of Med., St. 
Louis, Missouri). J. Gerontel. 12, 433 
(1957). 

The older person does not have the 
ability to absorb and utilize fat, earbohy 
drate and protein as well as younger per 
sons. It is suggested that proper diet and 
hormone administration will help the 
aged. Low levels of vitamins A, C, and 
D as well as trace minerals may be sup 
plied by dietary supplementation. 


Studies on the availability of Ca. V. The 
relation of oxalic acid, and the kind 
and quality of fat to Ca utilization. 

Iwao, H. (Natl. Inst. Nutrition, 
Japan). Japan. J. Nutrition 12, 87-96 
(1954); Biol. Abstr. 31, No. 27653 
(1957). 

The reduced absorption of Ca in rats 
eaused by 1% oxalie acid is counteracted 
by feeding diets contg. 5-20% fat. The 
more fat fed within these limits the bet- 
ter the absorption of Ca. Improved ab 
sorption was observed when the fat was 
soybean oil, beef fat, and hydrogenated 
oil but not when it was herring oil. 


The effect of vitamin D-deficient diets 
containing various Ca:P ratios on 
cats. 


Gersuorr, 8S. N., Leac, M. A., O’Con 
nor, F. J. anp Heestep, D. M. (Dept. of 
Nutrition, Harvard School of Public 
Health, Boston, Mass.). J. Nutrition 63, 
79-93 (1957). 


Rickets has been produced in kittens 
fed purified diets lacking vitamin D. 
More severe rickets was produced by a 
diet contg. 1% of Ca and 1% of P than 
by one contg. 2% of Ca and 0.65% of P. 
Cats which survive the acute rickets 
present during their rapid-growing 
period later develop a spontaneous heal- 
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ing of their rickets, indicating a low 
vitamin D requirement in young adult 
rats. 


The rachitogenic effect of vitamin A. 


Grant, A. B. anp O’Hara, P. B. (Ani- 
mal Research Stat., Dept. Agr., Wallace- 
ville, New Zealand). New Zealand J. Sci. 
and Technol. Ser, A. 38, 548-76 (1957); 
Biol. Abstr. 31, No. 27691 (1957). 


Dead brown leaves of pastures contain 
appreciable amts. of vitamin D whereas 
green leaves contain a rachitogenie fac- 
tor. A rachitogenie factor was isolated 
from green feed and identified as earo- 
tene. The factor is more properly vitamin 
A sinee equiv. amts. of vitamin A and 
earotene have the same rachitogenie po- 
tency. Vitamin A probably has no direct 
inhibitory effeet on vitamin D but ap- 
pears to exert its rachitogenic influence 
in some other way, possibly by its local 
action at the site of bone formation. 


The vitamin-sparing action of sorbitol. 


Morgan, T. B. anp J. (Dept. 
of Nutrition, Queen Elizabeth Coll., 
Univ. of London). Nature 180, 543-5 
(1957). 


The addn. of sorbitol to thiamine-free 
diets of rats produced a rapid gain in 
wt., whereas the addn. of the same amt. 
of glucose resulted in polyneuritis and 
death. Subsequent expts. with sorbitol 
diets contg. no B vitamins resulted in 
good growth for 3 months demonstrating 
that the administration of sorbitol ap- 
pears to make an animal independent of 
not only thiamine but also other vitamins 
of the B group. 


Iron absorption and metabolism. I. In- 
“terrelationship of ascorbic acid and 
vitamin E. 

GREENBERG, S. M., Tucker, R. G., 
Hemine, A. E. anp Maruvss, J. K. (Re- 
search and Development Div., Smith, 
Kline and French Labs., Phila. 1, Penn.). 
J. Nutrition 63, 19-31 (1957). 


The effects of supplements of Fe with 
ascorbic acid and vitamin E on hemo- 
globin regeneration were studied in milk- 
fed anemic rats. The rate of hemoglobin 
regeneration was consistently greater in 
rats supplemented with Fe plus ascorbic 
acid and vitamin E than with Fe alone 
or with Fe plus either of the vitamins. 
In a long-term study hemoglobin levels 
were better sustained after the cessation 
of Fe supplements if the Fe had been 
given concomitantly with ascorbic acid 
and vitamin E than if given alone or with 
either vitamin separately. 


Protein factors and experimental rat 
caries. 

Bavetra, L. A. AND McCuiure, F. J. 
(Natl. Inst. of Dental Research, Natl. 
Insts. of Health, Public Health Service, 
U. S. Dept. of Health, Education and 
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Welfare, Bethesda, Md.). J. Nutrition 
63, 107-17 (1957). 


A cariogenic diet contg. a_ roller- 
process skimmilk powder remained highly 
cariogenic after supplementation with 
known vitamins and essential amino 
acids. Caries severity was significantly 
reduced, however, by the addn. of 11% 
of easein in place of cornstarch to this 
diet. A supplement of blood albumin 
proved as effective as L-lysine in the re- 
duction of caries produced by a lysine- 
deficient skimmilk powder diet. Diets 
contg. 13% of casein developed a high 
incidence of severe caries but caries was 
very limited with 24% casein in the diet. 
An autoclaved mixture of casein, lactose, 
and Hubbell, Mendel and Wakeman salts 
compared with unautoclaved casein was 
assocd. with an inereased incidence of 
caries when the casein content of the diet 
was 13% but not when it was 24%. An 
inhibitory effect of a lysine supplement 
on earies was observed using purified 
diets contg. zein as a source of protein. 
The combined results of these studies 
suggest that the quantity of prcetein in 
the diet may be an important factor in 
the development of cariogenicity by exptl. 
diets. 


A review of the effects of different carbo- 
hydrates on vitamin and amino acid 
requirements. 


Harper, A. E. AND ELVEHJeEM, C. A. 
(Dept. of Biochem., Univ. of Wisconsin, 
Madison). J. Agr. Food Chem. 5, 754-8 
(1957). 


The literature on the effects of dif- 
ferent carbohydrates on vitamin and 
amino acid requirements has been re- 
viewed. A substantial body of evidence 
indicates that when a less sol. carbohy- 
drate is substituted in the diet for a more 
sol. one, the requirements for most mem- 
bers of the vitamin B complex and for 
essential amino acids, reported as a per- 
centage of the diet, decrease. The effect 
of complex carbohydrates in lowering 
vitamin B requirements has been related 
to changes in the intestinal microflora; 
however, there is no evidence to suggest 
that such changes influence amino acid 
requirements. Instead, the lower amino 
acid requirements appear to be a result 
of physiological effects o» food intake, 
digestion, or absorption. ius, although 
dietary carbohydrate serves primarily as 
a source of calories, indirect effects of 
individual carbohydrates may be of con- 
siderable nutritional significance. 


Atherosclerosis—a preventable factor of 
early aging. 


Bortz, W. AND LARSEN, N. P. Geri- 
atrics 12, 598-602 (1957). 


Very few young men will ever show a 
heavy deposit in their coronary arteries 
if they will consume only 20% or less of 
their calories as fat. Evidence indicates 
that this factor, which is controllable, 


will help us to defer, and possibly pre 
vent, an unpleasant, and uncomfortable 
old age. 


Estimation of total cholesterol in serum 
by a micro method. 

CARPENTER, K. J., Gorsis, A. AND HEG 
step, D. M. (Harvard School of Public 
Health, Boston, Mass.). Clin. Chem. 8, 
233-8 (1957). 

Describes method for estn. of total 
cholesterol in 0.02 ml. of serum without 
the need for micro app. It involves the 
measurement of the fluorescence de 
veloped after the addn. of H.SO, to a 
soln. of cholesterol in a mixt. of 1,1,2 
trichloroethane and acetic anhydride. 


Alterations in the serum activity of some 
myocardial enzymes in heart disease. 

LA Dus, J. S. Geriatrics 12, 528-34 
(1957). 

The increased activity of the enzymes 
serum glutamic oxaloacetic transaminase 
and serum glutamie pyruvie transami 
nase reflects accurately acute myocardial 
damage of as little as 1 g. of heart 
muscle, 


Symposium on obesity. 

Goupsmiru, G. A. (Tulane Univ. 
School of Med., New Orleans, La.). 
Metabolism Clin. and Exptl. 6, 404-61 
(1957). 

A symposium covering historical re 
marks, physiologic basis of obesity, psy- 
chiatric aspects, metabolic aspects, and 
modern living habits and wt. control. 


The handling of experimental animals as 
a control factor in animal research 
—a review. 

BERNSTEIN, L. AND Erick, H. (Dept. 
of Psychol. and the Medical Research 
Lab., Veterans Admin. Hosp., Denver, 
Colo.). Metabolism Clin. and Exptl. 6, 
479-82 (1957). 

A review of the literature indicated 
that there might be striking changes in 
the albino rat as a function of handling 
or gentling. It was suggested that the 
variable of handling be made a standard 
procedure for both control and expt. 
animals in studies in which wt. gain, 
skeletal iength or reaction to etress is a 
dependent variable. It may well be that 
there are still other changes, previously 
considered to be the result of a given 
agent or procedure, which are due to or 
modified by differences in the handling 
of exptl. animals as compared to controls. 


FOOD AND FOOD TECHNOLOGY 


Antioxidants 
Antioxidant activity of phenols as re- 
lated to effects of substituent groups. 


Miuuer, G. J. AND QUACKENBUSH, 
F. W. (Dept. of Agr., Chem., Univ. of 
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Wyoming, Laramie), J. Am. Oil 
Chemists’ Soc. 84, 404-9 (1957). 

Antioxidant activity in lard was ex 
hibited by all phenols which had elee- 
tron-repelling groups in the 2 and 6 
positions, No activity was shown by 
those which had_ electron-attracting 
groups in these positions. The me 
chanism of antioxidant action of alkyl 
phenols in lard does not appear to differ 
from that of di- or polyphenols. A free 
phenolic group was shown to be essen 
tial; and spectral absorption studies 
after autoxidation did not reveal any 
evidence for a dimer of the alkyl phenol. 
The dimer, stilbene quinone, reported 
isolated from oxidized petroleum oil, dis 
appeared quite rapidly wher added to 
oxidizing lard. 


Cereals and Grains 


Chemistry of wheat. 


Moran, T. Northwestern Miller 258, 
14-18a, Oct. 8, 1957. 


Author discusses several aspects of 
wheat chemistry including biopyhs., nutri 
tional milling and baking technol. Agene 
NCls as a flour improver has been re 
placed largely by ClOv. Studies on the 
effeets of ClOs on flour showed (1) that 
it destroyed the bulk of the tocopherols 
including vitamin E (2) of the indi 
vidual amino acids in the gluten protein, 
only methionine, tyrosine and cysteine 
showed any modification even after heavy 
treatment with the gas, the amts. formed 
being less than 0.1 p.p.m. (3) there was 
some peroxidation of the lipids which 
under appropriate conditions could lead 
to polymerization. No toxie derivatives 
were formed as a result of ClOs nor was 
there any significant reduction in the 
nutritionally essential acids. 


Role of damaged starch in the evaluation 
of wheat quality. 


L. H. (Agr. Research Inst., 
Dept. of Agr., Wagga Wagga, New 
South Wales). Nature 180, 815 (1957) 


The author recommends that test bak 
ing be used in conjunction with the 
wheat-meal fermentation time test, the 
farinograph and other techniques to 
show that strength is not caused by the 
presence of damaged starch. This mani 
fests itself by increasing the water ab 
sorption, ordinarily regarded de- 
sirable. 


**Enriched Rice’’—What it must con- 
cain. 


Foop AND DruG@ ADMINISTRATION. (U. 
8S. Dept. of Health, Edueation and Wel 
fare, Washington 25, D. C.) Rice J. 60, 
2°, 24-7, Rept., 1957. 

Discusses the recent FDA standard for 
enrichment of milled rice. The standard 
allows two enrichment processes, one 
which makes the product ‘‘rinse re 
sistant,’’ the other in which the rice is 
coated. Under the standard, each lb. of 
‘‘enriched’’ milled rice must contain 
2.0-4.0 mg. thiamine, 1.2—-2.4 mg. ribo 
flavin, 16-32 mg. niacin and 13-26 mg. 
iron, 
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Studies on the preparation and keeping 
quality of bulgar. 

C. H. H., Wernstern, N. E. 
AND Mecuam, D. K. (Western Regional 
Research Lab., U.S.D.A., Albany 10, 
Calif.). Cereal Chem. 34, 360-70 (1957) 

Bulgur of quality was 
prepd. from white wheats over a con 
siderable conditions. With 
moisture contents of 41% or above, cook- 
ing at 20 p.s.i. in a steam autoclave gave 
a satisfactory product. As moisture con- 
tents were lowered to 37%, a trend to- 
ward less complete gelatinization was 
noted, but this apparently could be par- 
tially countered by inereasing cooking 
pressures to 70 p.s.i. Bulgur samples 
from com. sources were stored under sev- 
eral different storage conditions, and 
then were prepd. for serving by cooking 
in H.O and oil. A taste panel judged 
bulgur held at 90° F. to be rancid after 
16 wks.’ storage in cotton bags, and 
after 23 weeks in screw-cap jars. Addi- 
tions of 0.001% of butylated hydroxy- 
toluene or butylated hydroxyanisole to 


acceptable 


range of 


samples stored in glass jars delayed de- 
velopment of rancidity to about 36 wks. 


Coffee and Coffee Products 


The chemistry of coffee. 

LockHart, E. E. (Seientifie Director, 
Coffee Brewing Inst., Ine.). Coffee and 
Tea Ind. 80, 21-5, (Oct. 1957). 

Part 2 in a series of 3 articles sum- 
marizing the chemistry of coffee in 3 
green coffee, roasting and 

Discusses constituents of 
roasted particularly the com- 
ponents of coffee aroma. 


main areas 
the beverage. 


coffee, 


Dehydrated Foods 


New developments in the freeze-drying of 
meat. 

W. R. (Defense Research 
Medical Lab., Toronto, Canada). Chem. 
& Ind. 29, 1008 (1957). 

Dehydrated meat products prepd. by 
vacuum freeze-drying were superior to 
canned foods in many cases. In this 
process no shrinking occurred and the 
meat fibres were ‘‘frozen’’ in position. 
‘The produet rehydrated rapidly and after 
cooking by conventional methods resem 
bled cooked fresh produce. 


Fats and Oils 


On the configuration of cocoa butter. 

Lurron, E. 8. (Research and Devel. 
Dept., Proctor and Gamble Co., Cincin- 
nati, Ohio). J. Am. Oil Chemists’ Soc. 
36, 521-2 (1957). 

It is concluded from x-ray diffraction, 
thermal curve, and enzymatic hydrolysis 
that the predominant glyceride of cocoa 
butter is 2-oleoy! palmitoyl stearin (POS) 
instead of 2-palmitoyl oleoyl stearin 


(OPS), the configuration which has been 
rather generally accepted. This net only 
supports the idea of the formation of 
specific glycerides in natural fats as op- 
posed to random fatty acid distribution 
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but also points te some important com- 
mon feature in vegetable’ glyceride 
metabolism. 


Variability of linolenic and linoleic acids 
in soybean oil. 

F. I. anp Hower, R. W. 
(Field Crops Research Branch, Agricul- 
tural Research Service, U. S. Dept. of 
Agriculture, Regional Soybean Lab., Ur- 
bana, Ill.). J. Am. Oil Chemists’ Soe. 
34, 491-3 (1957). 

Using an improved spectrophotometrie 
method, a study was made of the lino- 
lenie and linoleic acid content of soy- 
bean oils representative of different 
geographical areas throughout the U. 8. 
Location composites in one geographical 
group varied from 5.9-8.3% in linolenic 
acid and from 45.3-504% in linoleic. 
Variety composites varied from 5.4—-8.0% 
in linolenie and from 43.9-51.6% in 
linoleic. 


Extraction of oil from olives by means 
of electrophoresis. I. The electro- 
phoretic principle of the extraction 
of oil from the olive. 

Castormna, Olearia 10, 
(1956); Food Sci. Abstr. 29, No. 1335 
(1957). 

The method described for extracting 
olive oil by electrophoresis has already 
been patented in the main olive-growing 
countries of the Mediterranean, and has 
proved technically and 
sound. Olive pulp, and the colloidal emul- 
sion obtained by mixing it with H.O, are 
placed in a container in which are 2 po- 
rous cells full of H.O, one contg. an 
anode and the other a cathode. On pass- 
ing a current of about 1.25 amps. at 55 
to 60 volts, at a temp. of about 20° C., 
the eations pass to the eathode, emulsi- 
fying agents such as proteins and pee- 
tins lose their electric charges and are 
pptd., and oil separates from the emul- 
sion, 


economically 


Fruits and Vegetables 


An accelerated storage test for dehy- 
drated vegetables. 

Goopine, E. G. B. AND DuckwortH, 
R. B. (Dept. of Food Sci., Royal Coll. of 
Sei. and Technol., 1, Horselethill Rd., 
Glasgow). J. Sci. Food Agr. 8, 498-504 
(1957). 

When dehydrated vegetables are stored 
at high temps. (e.g. in the tropies) they 
eventually become unacceptable, in most 
eases because of the development of 
brown pigments. Testing for ‘tropical’ 
storage life is usually carried out at 
37°, but preliminary tests on a no. of 
different dehydrated vegetables  sug- 
gested that the deterioration of culinary 
qualities (color, flavor, and texture) oe- 
eurring in a certain no. of days at 55° 
was approx. the same as that occurring 
in the same no. of months at 37°. Fur- 
ther expts. on dehydrated potato have 
confirmed that there is a close correlation 
between the extent of browning de- 
veloped under these 2 sets of conditions. 


Gelatin and Gums 


Protective colloid action of gelatin. 


Davis, P. (Kodak, Ltd. Middlesex, 
Engl.). Trans. Faraday Soc. 53, 1390-4 
(1957). 

The protective colloid action of gelatin 
towards ppts. of many substances is de 
stroyed by the addn. of hypobromite 
solns. The amt. of hypobromite required 
has been found to be const. and inde 
pendent of the substance pptd. The case 
of AgBr which is an exception at low 
bromide ion conen., is considered in 
greater detail. Evidence is presented 
suggesting that the guanidine side-chain 
group of arginine plays an important 
role in the protective colloid action of 
gelatin. 


Milk and Milk Products 


The nutritive value of milk proteins— 
Part II. 

Henry, K. M. (Natl. Inst. for Research 
in Dairying, Shinfield, Reading, Engl.). 
Dairy Sci. Abstr. 19, 691-704 (1957 

The nutritive 
may be assessed from their amino-acid 


value of milk proteins 


content or by biol. expts. There is good 


general agreement between the two 
methods, the 


with amino-acid analyses done after en- 


correlation being closer 
zymic treatment than after acid hydroly- 
ses of the proteins. Compared with an 
‘*ideal’’ protein, milk proteins are de 
ficient only in the sulfur-amino acids, eys- 
tine and methionine. Milk, as a good 
source of lysine, is a valuable dietary 
supplement, particularly in mainly cereal 
diets. Carefully controlled heat treat- 
ment and good storage conditions cause 
no loss in the nutritive value of milk pro- 
teins. 
longed heating at high temps. or by stor 
age under conditions with access to air or 
moisture. 


Damage may be caused by pro 


PACKAGING 


Simplified micro-gas analysis. 

Date, R. F. (Red Star Yeast & Prod- 
ucts Co., Milwaukee, Wis.). Modern 
Packaging 30, 151-2 (1957 

Description of a revised app., used for 
the detn. of the efficiency of O displace- 
ment in active dry yeast products. 


PHYSICAL RESEARCH 


Second international congress of surface 
activity. 

WELLs, F. V. (Ed., Soap, Perfumery 
and Cosmeties). Soap Chem. Specialties 
33, 55-9; 103-5 (1957). 

Some topics were: spon- 
taneous emulsification, the dispersion of 
self-emulsifiable oils in aq. solns., the 
role of surface active agents in processes 
for dispersing solids in liquid media, the 
coagulation of oil-in-water emulsions, the 
energy relationships in phys. toxicity, the 
mol. shape, size, and adsorption in ol- 
faction and the mol. interaction in mixed 
monolayers. 


discussed 
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You can’t make a good liquid sugar by 
dissolving granulated sugar in water! 


Nothing looks purer than the spar- 
kling white crystals of granulated 
sugar. But when they are dissolved in 
water, as the photograph on the right 
shows, a certain amount of impurity 
of color shows up. And color is one 
good indication of sugar purity. 


FIRST IN LIQUID SUGAR 


For more than a quarter century 
Flo-Sweet has been the pioneer in the 
development of a truly top quality 
liquid sugar. As the photograph on the 
left shows, Flo-Sweet today is so pure 
that it is hardly distinguishable in color 
from distilled water! 

With today’s trend toward higher 
and higher quality, only the best in- 
gredients are good enough for the dis- 


criminating food producer. We invite 
you to compare Flo-Sweet with any 
other sugar, liquid or granulated, on 
any basis that you choose: color, taste, 
or laboratory analysis. We are con- 
fident that you will be impressed by 
the results. 


For this is true sugar quality—You 
can see the difference. 
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YONKERS, NEW YORK 
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RADIOCHEMICAL TECHNOLOGY 
Vitamins and effects of radiation. 


Guaser, E. M. anp Livert, R. L. Brit. 
Med. J. 5031, 1331 (1957); J. Am. 
Dietet. Assoc. 33, 938 (1957). 


A large body of evidence has been ac- 
cumulated which indicates that the in- 
duction of a maternal hypovitaminosis or 
hypervitaminosis is an effective method 
of producing a wide range of deformities 
in the rat embryo. The single deformity 
selected for study was anophthalmia 
with previous studies done to select the 
dose of radiation that would produce 
suitable standard incidence of anophthal- 
mia. In this investigation, the adminis- 
tration of vitamins A, B, D, E, and as- 
corbie acid to pregnant rats increased to 
a marked extent the incidence in the 
young of anophthalmia induced by radia- 
tion. Absence of anophthalmic young 
from the control group suggests that 
genetic factors are not involved. 


The effect of radiation sterilization on 
the nutritive value of foods. II. 
Biological value of pea and lima 
bean proteins. 


Merra, V. C., Norton, H. W. anv 
Jounson, B. C. (Div. of Animal Nutri- 
tion, Univ. of Illinois, Urbana). J. Nu- 
trition 63, 143-54 (1957). 


The effect of irradiation sterilization 
and of heat cooking on the nutritive 
value of the protein in the fresh frozen 
garden pea and the lima bean was studied 
by the Thomas-Mitchell method. A 3 
million r y irradiation was used to steri- 
lize the frozen canned samples. No sig- 
nificant loss in nitrogen of the peas or 
beans resulted due to irradiation. Irradi- 
ation sterilization, like heat cooking, did 
not affect the digestibility of the raw pea 
protein (92%). While the biol. value of 
the pea protein (58%) was also not af- 
fected by short-time cooking, irradiation 
sterilization with 3 million r dosage re- 
duced it by 8%. Cooking also increased 
the digestibility by 9% and the biol. 
value by 12%. On the other hand, irradi- 
ation of the raw lima beans with 3 or 
even 10 million r did not significantly 
improve the digestibility or the biol. 
value of their protein. No difference in 
the nutritive value of the lima bean pro- 
tein was found when the heat-cooked 
beans were compared with the irradiated 
and subsequently cooked lima beans. 
This indicates no damage to the lima 
bean protein due to irradiation. 


MISCELLANEOUS 


Safety of adipic acid as compared with 
citric and tartaric acid. 


Horn, H. J., Hottanp, E. G. AND 
Hazuieron, L. W. (Hazleton Labs., Falls 
Chureh, Va.). J. Agr. Food Chem. 5, 
759-62 (1957). 


Increased usage of adipic acid as a 
food additive has prompted the compari- 
son of it with citric and tartaric acids. 
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Acute and chronic administration to lab. 
animals has shown that adipic acid is 
comparable to these acids and is a safe 
food additive. 


INDUSTRY 
PUBLICATIONS 


Gas Atmospheres, Inc., has just 
published a bulletin describing a 
new self-contained, packaged nitro- 
gen generator. The bulletin con- 
tains illustrations of typical in- 
stallations and a description of a 
new one-station control panel. 
Charts of the overall dimensions, 
weights of all standard sizes and 
operating costs are ineluded. 
Copies may be obtained by writing 
Gas Atmospheres, Inc., 20011 W. 
Lake Rd., Cleveland, Ohio. 


A laboratory weight catalog and 
handbook has been released by 
Henry Troemner, Inc., 22nd and 
Master Sts., Philadelphia 21, Pa. 
The booklet reviews construction 
and tolerance details for laboratory 
weights, including micro, semi- 
micro and general purpose weights. 


Features and specifications of 
six Geyer automatic filling ma- 
chines, for semi-liquids and semi- 
solids, are given in a new folder 
released by the Filler Machine Co., 
Ine., 100 Penn Ave., Rockledge, 
Philadelphia 11, Pa. The folder, 
Form fa-58, also briefily outlines 
the manually operated and semi- 
automatic fillers and auxiliary 
equipment manufactured by the 
company. 


Performance and _ specification 
data for series 3000 ring balance 
meters and available accessories 
has been released in a new bulletin 
by Hagan Chemicals & Controls, 
Inc., 323 Fourth Ave., Pittsburgh, 
Pa. 

Buletin PM 10002, the company 
states, is the most comprehensive 


it has produced on the single ring 
meter series. It contains descrip- 
tive text, tables and illustrations 
on accessories such as integrators, 
pneumatic transmitters, and pres- 
sure and temperature elements. 


A new technical bulletin deserib- 
ing the Thermotest portable po- 
tentiometer for measuring tem- 
peratures and voltage, is now 
available. Bulletin T-57 lists 18 
main uses for the instrument in 
the laboratory and plant and 
features data on special features, 
scales and calibrations, circuit, and 
condensed specifications. Tech- 
nique Associates, Inc., P. O. Box 
91, Indianapolis 6, Ind. 


Principle and operation of mag- 
netic flowmeters is discusse! in a 
new Fischer & Porter 
10D1416. Bulletin advan- 
tages and specifications of F&P 
unit. For a copy, write Fischer & 
Porter Co., 461 Jacksonville Rd., 
Hatboro, Pa. 


catalog 


gives 


A technical bulletin, just relesed, 


presents the features, properties 
and characteristics of Mono-Seal 
plastic-type protective coating re- 
cently ‘developed by Mono-Seal 
Products. 

Mono-Seal is described as a 
balanced chemo-setting synthetic 
resin coating. Specific applications 
in industrial operations include 
fluid milk storage tanks, milk fill- 
ing machines, refrigerator trucks, 
bottle and case washers, interior 
walls and ceilings and floors in 
processing rooms, pasteurizing 
vats, homogenizers, cream separa- 
tors, butter churns and HTST pas- 
teurizers. The bulletin is available 
by writing Mono-Seal Produets, 44 
Garden St., Everett 49, Mass. 


A eatalog listing over 1,000 
products available from Magnus. 
Mabee & Reynard, Inc., essential 


IN BREAD 


Assures complete, 
controlled fermen- 
tation, enhances 
flavor and aroma, 
gives even texture, 
uniform grain, 
maximum reten- 
tion of softness, 
longer shelf life. 


IN CATSUP 


Preserves piquant 
tomato flavor, en- 
hances delicate 
spice flavors, pro- 
tects the rich red 
color of all tomato 
products 


IN FROZEN DESSERTS 


Assures firmer, 
finer-grained ice 
cream, with rich 
butterfat flavor— 
prevents surface 
crusting and pre- 
serves true fruit 
flavor in sherbets 
and water ices. 


IN CANNED FRUITS 


Enhances true 
fruit flavor, pro- 
tects natural color, 
stabilizes the good 
eating qualities of 
fruits—adds appe- 
tite and sales 
appeal. 


BRAND DEXTROSE 


For technical assistance in developing improved food processing formulations, contact our nearest sales office or write: 


“<"* GORN PRODUCTS SALES COMPANY, 17 BATTERY PLACE, NEW YORK 4, NEW YORK 
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oil company, is now available. This 
1957-58 winter edition is entitled 
‘‘What’s New for You.’’ Copies 
may be obtained by writing the 
firm’s Advertising Dept., 16 Des- 
brosses St., New York 13, N. Y. 


A new “Atlas Food Color 
Guide’’ which contains revised in- 
formation regarding permissible 
certified food colors and data on 
their solubility stability in 
various liquids has been released 
by H. Kohnstamm & Co., Ine 
Tables showing recommended usage 
levels as well as new blending in- 
formation for the production of a 
range of shades have been ineluded. 
Copies may be obtained by writing 
any of the company’s branches. 


A price list of essential oils, 
aromatic chemicals and certified 
colors has just been published by 
Dodge & Olcott, Inc. The 36-page 
book is dated October, 1957 and 
ineludes prices, descriptions and 
instructions for use. More than 
1,500 items are listed. Copies may 
be obtained from Dodge & Oleott, 
Ine., 180 Varick St., New York 14, 


The 1958 Dow Corning Reference 
Guide, which describes over 150 
commercially available silicone 
products including those intro- 
dueed within the past year, is now 
available. It contains charts, tables, 
graphs and data on properties and 
performances, along with illustrated 
examples on use and design. Cata- 
log is coded No. 1-113, Dow Corn- 
ing Corp., Midland, Mich. 


A manual covering the operation 
of filling containers with liquid or 
viscous products is available from 
the Hope Machine Co., 9400 State 
Rd., Dept. 19S, Philadelphia 14, 
Pa. The manual describes two line 
filling machines, Type 19S. The 
booklet contains 16 exploded-view 
drawings, detailed operating in- 
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structions, and points on mainten- 
ance. 


A 12-page booklet entiled ‘‘Pow- 
dered Activated Nuchar for Puri- 
fication and Reclamation,’’ has re- 
cently been published by Industrial 
Chemical Sales division of West 
Virginia Pulp and Paper Co. The 
booklet offers hints on the use of 
Nuchar for the removal of im- 
purities and objectionable taste 
and odors, as well as telling of 
Nuchar’s ability to absorb desir- 
able materials which are to be 
recovered. 


Rod-and-tube type steam thermo- 
stats for use in commercial appli- 
ances are described in a new four- 
page bulletin published by Robert- 
shaw-Fulton Controls Co., Youngs- 
town, Pa. The bulletin describes 
the Model ‘‘SC”’ and ‘‘ST”’ ther- 
mostats for controlling coffee urns, 
dish washers, sterilizers, steam 
tables and similar equipment. 
Specifications and cut-away instal- 
lation diagrams are illustrated. 


A new line of Flex-O-Matic 
hermatic condensing units, featur- 
ing interchangeable compressor 
and condenser sections, has been 
developed by the York Corp., a 
subsidiary of Borg-Warner. The 
units are used for refrigeration 
purposes by supermarkets, res- 
taurants, candy stores, and others. 
Nine models, from one-third to 
seven and one-half horsepower, are 
available. 


The 1958 Arco Income Tax 
Guide by S. Jay Lasser, C.P.A. is 
now available for aiding in filling 
out 1957 tax returns. The guide 
is the fourth and latest issue of a 
tax manual which has been in use 
for some time. It deals specifically 
with laws applicable to this year’s 
taxes. Copies are $1 each from 
Arco Publishing Co., 480 Lexing- 
ton Ave., New York 17, N.Y. 


EQUIPMENT 


A sanitary food processing pump 
with a ‘‘universal mount’’ has 
been developed by Thermovae, Inc., 
816 E. Hazelton Ave., Stockton, 
Calif. The pump is said to be cor- 
rosion resistant and a positive dis- 
placement model, No. 125TP, which 
is three inches in size. 

The company stated that its dis 
tinguishing feature is the integral 
mounting assembly, which allows 
it to be mounted in any position 
relative to product lines, with origi- 
nal mounting provisions. No spe- 
cial base assemblies are said to be 
needed, and the ‘‘TP’’ pump may 
be mounted with drive shaft up or 
down, or it may be side mounted. 
It is made to specifications for the 
company by the Waukesha Foun- 
dry Co., and the mechanism is 
identical to the current Waukesha 
Pump No. 125 DO. 


A machine for filling frozen food 
cartons at speeds up to 240 ¢.p.m. 
(retail size), and 110 e.p.m. (insti- 
tutional size) has been announced 
by Food Machinery and Chemical 
Corporation’s Canning Machinery 
Division. Known as the FMC No. 
16S Carton Filler, or No. 8s for in- 
stitutional packs, the machine em- 
ploys a straight-line feed that 
curves slightly at the filling station 
to permit time for the premeasured 
product to enter the carton. A 
transfer dise is not used. 
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is a joy forever” 


This lovely line first appears in 
John Keats’ poem, “Endymion” 
written early in the nineteenth 
century. The full quotation is: 


“A thing of beauty is a joy forever; 
Its loveliness increases 
It will never pass into nothingness” 


e And the luscious fresh beauty of top quality flavors in 
powdered Sealva form will survive unbelievably long shelf-life 
in dry packaged foods. 


Sealva 


Top quality flavors hermetically sealed in dry powdered form 
for all dry packaged foods. Write for samples, quotations and 
technical data. 


van Ameringen-Haebler, Inc. lva 


521 West 57th Street e New York 19, New York 


CHICAGO « LOS ANGELES e TORONTO e« PARIS 
Plants— Elizabeth and Union Beach, N. J.— Paris 
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Merchen Scale Feeders blending salt ana trace 
minerals at Carey Salt Co., Hutchinson, Kansas. 


MERCHEN SCALE FEEDERS 
offer continuous dry blending 
by weight 


The Carey Salt Company produces salt blocks for cattle that con- 
tain a percent blend by weight of nutritional minerals. W&T Merchen 
Scale Feeders were selected for the blending operation. 

If accurate blending of dry, free flowing materials is important 
to your production, Merchen Scale Feeders offer feed rates from 3 
ounces to 3000 pounds per minute, always maintaining accuracy within 
1% of the feed rate. The feeders compensate for changes in material 
density to maintain a constant feed by weight. 

Where a number of ingredients must be blended, Merchen 
Feeders can be electrically or pneumatically controlled from other plant 
equipment for automatic operation. Send for our free booklet M-33, 
“The Best Weigh is the Merchen Way.” 


WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET. BELLEVILLE 9, NEW JERSEY 


CHLORINATORS and CHEMICAL FEEDERS 
for ® slime elimination 

© water treatment and purification 

© industrial waste and sewage treatment 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


Cartons are carried in a straight 
line by means of a lug-chain con- 
veyor that is synchronized with the 
pocket spacings of the filler. One 
of the main features is a ‘* No car- 
ton-no fill’’ device which prevents 
discharge of the product from the 
machine unless a carton is properly 
positioned under the pocket. This 
new earton filler will be displayed 
at the 1958 National Canners’ 
Show in Atlantie City, N. J. and 
a!so at the National Association of 
Frozen Food Packers’ Show in 
Chicago in March. 


MEMORANDA 


The Institute of American Poul- 
try Industries has established two 
awards which will be given to 
stimulate and reward research in 
the field of poultry and egg proc- 
essing and marketing, according to 
an announcement made by Dr. 
Cliff D. Carpenter, LAPI president. 
Beginning in 1958, an [API award 
of $1,000.00 will be presented by 
the Institute of Food Technolo- 
gists on a biannual basis. In 1959, 
and in each alternate year to fol- 
low, an award of $1,000.00 will be 
presented by Poultry Science As- 
sociation, ‘‘It is the desire of our 
board of directors,’’ said Dr. Car- 
penter, reeognize outstanding 
research done in poultry and egg 
processing and marketing, which 
will contribute to increased con- 
sumption of our products. ’’ 

Nominations for the 1958 award 
to be presented by IFT may be 
made by any member of IFT or 
any regional section of IFT, or by 
any member of the Institute of 
American Poultry Industries. A 
letter giving a biographical sketch 
and indicating the contributions 
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that quality the nominee for the 
award should be sent to IFT’s 
chairman of the awards jury, Dr. 
C. H. Koonz, Swift & Company, 
Union Stock Yards, Chicago 9, Illi- 
nois. The nomination letters shall 
be limited to two, single-spaced 
typewritten sheets and are due be- 
fore January 30, 1958. The presen- 
tation of the Institute of Food 
Technologists’ award will be made 
during the annual meeting of IFT 
scheduled May 25-29, 1958. 


American and Canadian com 
panies increased the compensation 
paid to top executives by an aver- 
age of 5.1% last year, according to 
the eighth annual survey of top 
management compensation just dis- 
tributed by the American Manage- 
ment Association. 

This compares with a 5.9 in- 
crease recorded for the previous 
year. These figures represent an 
over-all average and do not reflect 
the variations in individual eom- 
panies and industries. Company 
size, complexity of operations and 
sales and profits are factors in- 
volved. 


Aceording to the Du Pont Co., 
use of an artificial sweetening 
agent, sodium cyclamate, in curing 
bacon has been cleared by the Meat 
Inspection Division of the U. 8. 
Department of Agriculture. Memo- 
randum No, 249 by the department 
states that sodium cyclamate may 
be added to bacon in an amount 
not to exceed 0.15 per cent. 

It also specifies that slab and 
sliced bacon eured with sodium 
eyclamate should be marked with a 
statement such as ‘‘sodium eycla- 
mate an artificial sweetener 
added.’’ 

The Du Pont company plans to 
offer products together with li- 
censes for this use to the meat in- 
dustry under pending patent ap- 
plications. 


A three-day educational forum 
on instrumentation in the food in- 
dustries has been scheduled for 
April 7, 8, and 9, at the Foxboro 


when you want free-flowing sirups 
of high solids... at low cost 


With Ruozyme Diastatic Enzymes 
you can solubilize, saccharify, or 
modify food starches without sacri- 
ficing other properties vital to good 
products and good processing. For, 
RuozyME Diastatic Enzymes assure 
specific, controlled action without 
undesirable side reactions. 

Many users have found that the 
RuozyM_E family’s selective action, 
as well as its low cost, makes it an 
effective, economical answer to 
such processing problems as: 


Processing of Pre-Cooked Cereals 
—by permitting higher-solids proc- 


RuHOzyYME is a trade-mark, Reg. 
U. S. Pat. Of. and in principal 


foreign countries 


RHOZYME 


essing without raising viscosity and 
thereby increasing plant output. 


Production of Corn Sirup — by 
saccharifying corn starch to make 


sweet, non-bitter sirups. 


Production of Cocoa Sirups — by 
lowering viscosity so that sirups 


pour more readily. 


Bread-Making — by modifying 
bread starch for better texture, 


grain and shelf-life. 


Can you use RuHozyMeE Diastatic 
Enzymes to help you? Find out by 
writing to Department SP. 


Chemicals for Industry 


ROHIM HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representetives in principal foreign countries 
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Co., Foxboro, Mass. This is the 
fourth annual program of its kind. 

The main purpose of the forum 
is to analyze and discuss the in- 
strumentation available for meas- 
urement and control of variables in 
food processing. Attendance is 
limited to food men who are pri- 
marily concerned with profitable 
use of instruments. No charge is 
made for the three-day sessions, 
and applications should be made to 
W. S. Young, manager, Food In- 
dustries Division, The Foxboro 
(‘o., Foxboro, Mass. 


The aims of National Library 
Week have been set forth by Mar- 
chette Chute of the National Book 
Committee. The first emphasis of 
Library Week, says Chute, will be 
on the libraries of the United 
States, to make our fortunate citi- 
zens realize the value of this vast, 
free treasure that is spread out 
over the land, and to help them 
learn how to use it at full capacity. 
But from this beginning the activi- 
ties of Library Week will reach out 
in many directions. It will focus 
attention on the vital importance 
of the school library, the college 
library, the home library. The 
dates are March 16-22, 1958. Li- 
brary Week will cooperate with 
those other great sources of en- 
lightenment and entertainment, the 
magazines and newspapers of the 
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United States, and it will work also 
through the national and local net- 
works of radio and television. As 
the horizons of Americans are 
broadened there will be larger and 
more intelligent audiences for the 
theatre, films, music and every- 
thing else that is related to printed 
materials or reflected by them. 
And since the habit of reading is 
the best kind of adult education, it 
will take some of the strain off the 
school system and guarantee an 
education that will not stop when 
the college years are over but con- 
tinue for life. 

All this is the goal of Library 
Week. Its suecess will lie in the 
hands of the men and women who 
want to awaken their fellow eiti- 
zens to the delight, the value and 
the magnificent opportunities of 
the habit of reading, and who will 
encourage them, in the first con- 
certed national effort that has ever 
been made in this field, to ‘‘ Wake 
Up and Read!” 


PERSONNEL 


Dr. Harry E. Goresline, Associ- 
ate Scientifie Director of the Quar- 
termaster Food and Container In- 
stitute for the Armed Forces, re- 
wently was awarded a 1957 National 
Civil Service league merit cita- 
tion. Dr. Goresline entered civil 


The annua! Christmas party of the Givaudan Corp. was the scene of a presentation 
of a gold Swiss watch to George Wason, who has completed his 25th year with the com- 
pany. His completion of a quarter-century of service brought the membership in the 
company’s veteran group to 66. In the picture, left to right, are H. F. Duffy, treasurer; 
Mr. Wason; E. R. Durrer, president; and Dr. Max Luthy, vice-president. 


44 


service in 1930 as an associate bac- 
teriologist. During World War II 
he was chief food technologist in 
the Department of Agriculture. 
Last year Dr. Goresline received 
the research achievement award 
given in recognition of his out 
standing scientific contributions to 
the advancement of poultry and 


egg technology. 


Benjamin d’Ancona has been 
named senior vice-president of the 
American organization of 
Polak and Sehwartz, Ine. Mr. 
d’Aneona’s association with the 
company dates back 38 years, and 
since that time he has held re 
sponsible positions with branches 
in different parts of the world be- 
fore joining the United States com- 
pany in 1940. 

At the same time Polak & 
Schwartz announced that Robert 
O’Hare is now on the mid-western 
sales staff with offices in Chicago. 
His previous affiliations have been 
with General Beauty Products and 
Revlon, Ine. 


Emil Hilbert has recently been 
named to the Durkee Bakery Tech 
nical Service staff of the Durkee 
Famous Foods Division of the Glid- 
den Co. Mr. Hilbert’s appointment 

augments the 
staff of tech- 
nicians serving 
the baking in- 
dustry. Mr. Hil- 
bert has oper- 
ated a bakery in 
Chicago for the 
past 12 years 
and has eon- 
dueted demon- 
strations be‘ore 
national and local groups ant has 
an industry-wide reputation as an 
expert in the art of pastry decora- 
tions. He has a master’s degree 
from Karlsruhe, Germany, is past 
president of the Chicago Master 
Bakers Club and is eurerntly serv- 
ing as editor of the Chicago Retail 
Baker Magazine and secretary of 
the Associated Retail Bakers of 
Greater Chicago. 
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Why you get 
MORE FOR YOUR MONEY 
with Foxboro Instrumentation 


The widespread preference of leading food 
processors for Foxboro Instruments is no acci- 
dent. Behind all Foxboro products stand 49 years 
of engineering integrity in creating instrumenta- 
tion, not merely as mechanical devices, but 
primarily as the means to make processes oper- 


Scheduled Maintenance Service - ror 
your protection against variations in production quality and 
process down-time, Foxboro makes available a Scheduled 
Service Agreement. Under this plan, a factory-trained Foxboro 
Technician calls at scheduled intervals to maintain your 
Foxboro Instrumentation at continuous peak efficiency. 


WRITE FOR detailed information on Foxboro Instrumentation 
and its application for your “problem processes”. The Foxboro 


Company, 352 Norfolk St., Foxboro, Mass., U. 8. A. 


ate more efficiently. You get the benefits of this 
experience in exclusive Foxboro Services that 
insure better applications of instruments, more 
dependable performance of your installation, 
and upgrading of your own process control men. 
Typical Foxboro extra-value Services: 


Application Engineering 
— Before any application of a Fox- 
boro Instrument or System is recom- 
mended, it has been exhaustively 
group-studied by Foxboro Engi- 
neers with specialized knowledge 
of specific industry requirements 
and characteristics of the process 
involved. Resulting Application 
Engineering Data is available on 
request. 


Training Classes  - for instrument men and 
engineers of Foxboro Instrument users, the Company offers 
intensive 3-week training courses in the use, mechanics, 
application and maintenance of instruments. Conducted by 
full-time staff. with lectures by engineering and research de- 
partment specialists, in Training Center at Foxboro, Mass. 


REG. U.S. PAT. OFF. 


INSTRUMENTATION for the Food Industry 
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DELAY WIPES OUT 
CITY OF 75,000 


Ridiculous, you say. 
Delay can’t kill anyone. 
It isn’t a disease. 


Yet last year, of the 250,- 
000 Americans who were 
cancer’s victims, 75,000 
died needlessly. 75,000!... 
the populations of cities 
like Charleston, Santa 
Monica, or Racine. They 
might have been saved... 
but they put off seeing 
their doctors until it was 
too late. Their story is told 
in our dramatic film “The 
Other City”...a film 
which can save thousands 
of lives. Perhaps your own. 


It teaches you the seven 
danger signals by which 
early cancer often reveals 
itself, and emphasizes your 
need for an annual health 
checkup as your best insur- 
ance against cancer. 

“The Other City” is avail- 
able, without charge, for 
showing at your church, 
your club, your community 
center, plant or office. 

To arrange to see this and 
other life-saving films, 
made possible by your con- 
tributions, call the Unit of 
the American Cancer So- 
ciety in your community or 
write to “Cancer” in care 
of your local post office. 


AMERICAN 
CANCER 
SOCIETY 


Arthur T. Schramm, a member 
of IFT, has been named resident 
manager of the New York branch 
of National Aniline Division, <Al- 
lied Chemical & Dye Corp. Mr. 
Schramm’s appointment became 
effective January 1. He succee_ts 
Charles C. Knights who has re- 
tired after 40 years’ service with 
the company. Mr. Schramm was 
previously manager of Certifie | 
Colors for National Aniline since 
1956. He will continue to repre- 
sent the company in matters in- 
volving the Food and Drug <Ad- 
ministration and will serve as com- 
pany representative on the Certi- 
fied Color Industry Committee. 

Besides being a member of the 
Institute of Food Technologists, he 
is also a member of the American 
Chemical Society, the American 
Association for the Advancement 
of Science and other societies. 


Wesley H. Childs, formerly chief 
chemist of the Division of Foods, 
Dairies and Standards, Depart- 
ment of Agriculture, State of Illi- 
nois, has joined 
the Knechtel 
Laboratories in 
Chicago as di- 
rector of re- 
search. Mr. 
Childs, an IFT 
member, has 
spent many 
years in the con- 
fectionery in- 
dustry. He has 
served as chemist in charge of con- 
trol and development of food 
products for Beech-Nut Packing 
Co., chief chemist for Nutrine 
Candy Co., chief chemist for Oeler- 
ich & Berry, and technical editor 


of The Manufacturing Confee- 
tioner. He is the author of nu- 


merous articles on candy and 
candy ingredients and the book, 
‘‘How to Salvage Serap Candy.”’ 


Merck, Sharp & Dohme of Rah- 
way, New Jersey have announced 
that Dr. Fred Tausig, an IFT 
member has recently joined the 


staff of their Research Laboratories 
as Senior Chemist in Natural Prod- 
ucts Development. Dr. Tausig was 
formerly with the Quartermaster 
Food & Container Institute in Chi- 
cago where he was connected’ with 
the Chemistry and Microbiology 
branch of the Food Laboratories. 
Dr. Tausig did his undergraduate 
work at the University of Tech- 
His Ph.D. in Or- 
ganic Chemistry was attaine.] at 


nology, Vienna. 


the University of Pittsburgh. 


IFT Member, Maurice V. Kates 
has announced the formation of 
Triple V Chemicals, 64 Glenwood 
Street, Malden, 
Triple V Chemicals will merchan- 
dise a complementary line of prod- 


Massachusetts. 


ucts for the food, cosmetic, phar- 
maceutical and allied industries in 
New England and New York. The 
company will also offer technical 
services in problems pertaining to 
solubil- 
volatil- 
ity, emulsification, wetting, foam- 
ing, ete. 


nutritional formulations, 
ity, consistency, viscosity, 


An Assistant Research Professor 
of food technology and an Exten- 
sion Food Engineer joined the Col- 
Agriculture staff at the 
University of 


lege of 
Massachusetts on 
January 1, according to announce- 
ment made by Dean Dale H. Siel- 
ing. Dr. Hamed M. El-Bisi, for- 
merly of the University of Illinois, 
will have responsibilities for the re- 
search program formerly conducted 
by Dr. William B. Esselen, who 
was recently promoted to head of 
the food technology department. 
Gerald A. Fitzgerald, a graduate 
of the Massachusetts Institute of 
Technology in 1923, is the new Ex- 
tension food engineer in the de- 
partment of agricultural engineer- 
ing. His main area of responsi- 
bility will be in marketing eduea- 
tion work with retail firms as one 
of a four-man interdepartmental 
team. 
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IMPORTANT DEVELOPMENT IN FORTIFICATION...NOW! FOR 


THE FIRST TIME...VITAMIN A FORMS WHICH WILL DISSOLVE 


IN MILK OR WATER WITHOUT AFFECTING TASTE...TECH- 


NOLOGISTS SEE IMMEDIATE POTENTIAL FOR THESE NEW 


TYPE PFIZER CRYSTALETS® IN INSTANT BEVERAGE POWDERS 


...OTHER PRODUCTS TO FOLLOW. 


Piizoe research has developed many 
improved forms of vitamins which made 
possible new products and new competi- 
tive advantages for existing products. 
Now, Pfizer offers its CRYSTALETS (dry, 
free-flowing beadlets of vitamin A, or 
A & D) in two new forms—one dispersible 
in milk or water at room temperature, the 
other dispersible in milk or water that is 
ice cold. 


Neither form affects the taste of the drink. 
Write for technical information on 
CRYSTALETS—Type W and Type M. 


* * * 


New Protection For Cheese 
Products With Pfizer Sorbistat® 


Aselective antimycotic agent, SORBISTAT 
(sorbic acid) effectively inhibits growth of 


many molds, yeasts and certain bacteria 
which cause spoilage. It does not inter- 
fere with normal microbiological curing 
of cheeses. Also, at normal use levels, 
SORBISTAT does not affect the appear- 
ance, taste or odor of any food product. 
Discover for yourself how SORBISTAT can 
keep your foods in better condition. Write 
for technical literature and a sample. 


* * 
Want An Outstanding Emulsifier? 


When you emulsify your cheeses with 
Pfizer Sodium Citrate, you build in quality 
and appeal. Your product will... 

¢ keep a uniform “just right” texture 

* melt smoothly and evenly 

* spread to perfection after long storage 
Also try it for making extra smooth ice 


cream. Pfizer offers a variety of forms: 


Sodium Citrate Anhydrous, U.S.P., Vill, 
and Monosodium Citrate. 


* * * 


Bottles Really Sparkle 


By using Pfizer Sodium Gluconate or Glu- 
conic Acid in your hot caustic cleaning 
solutions, you increase the efficiency of 
your bottle washing operations. Wide ex- 
perience has proven Sodium Gluconate 
to be the outstanding sequesterant for 
preventing precipitation of calcium and 
magnesium salts. Write Pfizer today for 
complete technical information. CHAS. 
PFIZER & CO., INC., Chemical Sales Di- 
vision, 630 Flushing Ave., Brooklyn 6, 
N. Y., Branch Offices: Chicago, Il., 
San Francisco, Calif., Vernon, Calif., 
Atlanta, Ga., Dallas, Texas 
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Yes ... or at least the story told by 
a photograph can. The instrument 
you see is a densitometer—a sensi- 
tive and important piece of testing 
equipment. Its assignment is to help 
interpret photographs (taken with 
a light spectograph) of spectra that 
result from vaporizing metal samples 
in an emission spectograph. 

Each element in the metal tested 
is represented by a perpendicular 
line on a film which is projected on 
the densitometer’s screen. The in- 
tensity of each spectral line indicates 
the quantity of each element present. 


photograph 


By projecting the findings of these 
careful research steps into the actual 
making of steel, U. S. Steel is able 
to control these elements closely and 
thus produce the best obtainable 
steel strip for the manufacture of 
quality tinplate. Fine quality tin- 
plate means more perfect protection 


for your products. 

The constant efforts of scientists, 
chemists, engineers and technicians 
in U. S. Steel’s Applied Research 
Laboratory have contributed much 
to the opening of entirely new fields 
of products that may be preserved, 
protected and marketed in tin cans. 


USS TINPLATE 


UNITED STATES STEEL CORPORATION 


525 William Penn Place °* 


Pittsburgh 30, Pa. 


— 
4 
| 
50 
: 


Dissolved and Entrapped air Out 


Flavor, 
Aroma _ 


##$.Jjn 


with an FMC Deaerator 


FMC Deaeration has proved to be an essential step in the pro- 
cessing of many types of foods. Products containing dissolved 
air, or that tend to entrap air bubbles or foam excessively, are 
subject to the harmful effects of oxidation within the container 
unless this air is efficiently and thoroughly removed. Employing 
a positive control of product flow, temperature and vacuum, the 
FMC Deaerator expells this detrimental air from the product 
resulting in a significant improvement in quality and appear- 
ance of such foods as tomato, grape, apple and orange juices, 
tomato catsup, table syrups and baby foods. Vitamins are 
preserved, discoloration is avoided and container corrosion is 


At F. M. Ball and Co.'s Oakland, Calif. plant, two 


retarded. There are models and sizes for capacities of 2 to 100 : : 

FMC Deaerators provide uniform, sanitary control 
gpm. For additional information simply call your nearest FMC in the processing of peach and apricot nector and 
representative. a variety of tomato products. 


Putting ldeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 


General Sales Offices: 
CORPORATION ® WESTERN: SAN JOSE, CALIF. « EASTERN: HOOPESTON, ILL. 
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HURON VITAL WHEAT GLUTEN 


What itis... Huron Vital Wheat Gluten is a 
protein concentrate obtained by processing wheat 
flour to greatly reduce its starch content. To 
maintain the native vitality or elasticity of the 
original wheat product, it is carefully dried at 
low temperatures and ground to fine particle size. 


CEREALS 


Huron Vital Wheat Gluten is used 
in both cooked and dried cereals, 
providing important functional 
properties and outstanding nutri- 
tional values to a variety of cereal 
products. 


FOOD CHEMISTRY 


Because of its combination of nat- 
ural elasticity and high nutritional 
content, Huron Vital Wheat Gluten 
offers food chemists a unique tool 
for the formulation of improved 
food products. Its high bonding 
characteristics provide cohesive 
structures during processing; after 
cooking, it affords rigid expanded 
structures of attractive texture, 
crumb, and palatability. 


BAKED PRODUCTS 


Vicrum is Hercules’ trademark for 
Vital Wheat Gluten manufactured 
for use in the baking industry. It is 
specially processed and selected to 
meet rigid specifications and pro- 
vide high, uniform baking perform- 
ance. Vicrum can be used to com- 
plement the normal behavior of 
flours.t It is particularly useful in 
improving the quality of specialty 


*Hereules Trademark 


breads as measured by texture, 
crumb, volume, and keeping quali- 
ties. Because its addition increases 
the fermentation tolerance and 
strength of doughs, it offers greater 
flexibility during processing. 
Vicrum is in growing commercial 
use as a baking adjunct used at 
2-4% levels, particularly in spe- 
cialty breads such as rye. 


Huron Vital Wheat Gluten will therefore retain its 
ability to absorb water, and yield an elastic mass 
when incorporated into breads, cereals, or other 
processed foods. Huron Vital Wheat Gluten is sold 
as a light tan powder, having 75 protein on a dry 
basis (approximately 71 Zon a 6% moisture basis). 


tBefore adding Vicrum to food products, bakers should check Federal & State Standards of Identity. 


For full descriptive iiterature on Vital Wheat Gluten, call or write 


HURON MILLING DIVISION 


Virginia Cellulose Department 
HERCULES POWDER COMPANY 
Wilnington 99, Delaware vee 


Sales Offices: 380 Madison Ave., New York 17, N.Y. * 332 South Michigan Ave., Chicago 4, Ill. « 120 Montgomery St., San Francisco 4, Calif. 
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at the Garrard Press 
510-522 N. Hickory St. 
Champaign, Illinois 


THE METHODOLOGY OF 
SENSORY TESTING 


a symposium held at the 
Seventeenth Annual Meeting of 
the Institute of Food Technol- 
ogists, Pittsburgh, Pennsylvania, 
May 15, 1957. 


ONE DOLLAR PER BOOKLET, POSTPAID. 


PLEASE REMIT PAYMENT, 
WITH YOUR ORDER, 
TO THE GARRARD PRESS. 
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how Sorbic helps dairy products keep longer 


Improved mold and yeast resistance in your dairy 


product means longer keeping life. It means im- 
proved customer satisfaction, far fewer spoilage 
losses. Result... greater profit for you. All this is 
possible with CARBIDE’s Sorbic. 

Sorbic is unusually effective in many dairy prod- 
ucts. It retards many molds and yeasts that are re- 
sponsible for spoilage. Low concentrations of Sorbic 
are effective for long periods. It does not affect taste, 


odor or appearance at effective levels; it is digested 
in the same way as butter fat. And Sorbie is easy to 
use, easy to store. 

Sorbic has already improved the keeping life of 
perishables such as cheese and cheese products, pre- 
pared fruits, vegetables and salads. Find out more 
about Sorbic. For sample and technical information, 
write Department B, Union Carbide Chemicals Com- 


pany, 30 East 42nd Street, New York 17, N. Y. 


for a longer keeping life...SORBIC 
UNION CARBIDE CHEMICALS COMPANY 
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FOOD TECHNOLOGY, FEBRUARY, 


WANTED: Technologist to supervise 
Quality Control and Plant Sanitation in 


frozen food plant. Salary range $6,000 
to $7,000 depending upon qualifications. 
Please submit complete resumé. REPLY 
BOX 574, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, IIL. 


WANTED: Food Technologist with 
Chemistry or Chemical Engineering back- 
ground to head laboratory for control and 
analytical work using Perkin-Elmer Infra- 
cord Spectrophotometer, and a Perkin- 
Elmer Vapor Fractometer No. 154C. 
Salary open. Send complete resumé. RE- 
PLY BOX 577, Institute of Food Tech- 
nologists, 176 W. Adams St., Chicago 3, 
Ill. 


FOOD TECHNOLOGIST—16 yrs. com- 
prehensive exp. in Research, Development, 
Formulation, Technical Service and Pro- 
duction including administrative and man- 
agerial. Biochemical background. M.S. 
Willing to travel. Desires position where 
technical experience, managerial abilities, 
initiative and flexibility will be fully uti- 
lized. REPLY BOX 576, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, Ill. 


FOOD TECHNOLOGIST — Graduate 
Chemist. Desires position of responsibility 
and authority in progressive food manu- 
facturing organization as head of small 
Research, Development and Quality Con- 
trol laboratory. Experience in drugs, 
food specialties and meat packing. Free 
to relocate or travel. Salary: as much as 
you want to pay to get the job done. 
Send only complete details to BOX 575, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, II. 


AVAILABLE: Ph.D. Food Technology, 
minor in Biochemistry and Bacteriology. 
Age 34, married. Qualified for position 
in Research and Quality Control. Pres- 
ently employed. REPLY BOX 578, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 


Challenging position wanted by current 
Professor of Microbiology and Biochem- 
istry in an industrial concern on an 
administrative or executive level relating 
to Food Research and Development or 
Product Control. Varied consulting exp. 
in trouble shooting, spoilage problems 
and product development. Publications. 
Age. 30. Available June ist. REPLY 
BOX 579, Institute of Food Technol- 
ogists, 176 W. Adams St., Chicago 3, II. 


FLAVOR CHEMIST 


For leading flavor house. Ph.D. pre- 
ferred, experienced in all phases of flavor 
chemistry and compounding. Opportunity 
for a top position and top salary. Posi- 
tion requires location near plant in Cin- 
cinnati. REPLY BOX 580, Institute of 


Food Technologists, 176 W. Adams St., 


Chicago 3, 


1958 


UNIVERSITY OF ALBERTA 
Faculty of Agriculture 


The University of Alberta invites ap- 
plications for the position of Professor 
and Head, Department of Dairying. 
Salary $9,000 - $10,000. Duties to com- 
mence on or before September 1, 1958. 

Applicants should be graduates with 
a major in Dairying and postgraduate 
education equivalent to the Ph.D. While 
preference will be given to Dairy Chem- 
ists, applications are invited from Dairy 
Bacteriologists who have training and 
interest in Dairy Chemistry. Duties in- 
clude teaching at the undergraduate and 
graduate level, research, and some ex- 
tension work as a specialist. 

Applications giving age, nationality, 
and other personal information; academic 
qualifications and experience; publica- 
tions; mames and addresses of three re- 
ferences; and enclosing a recent photo- 
graph, should reach Edmonton not later 
than April 1, 1958, and should be ad- 
dressed to 

The Dean, 

Faculty of Agriculture, 
University of Alberta, 
EDMONTON, Alberta, Canada. 


LABORATORY SERVICES 


for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 


Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 
and Screening, Flavor Evaluation. 


Project Research and Consultation 
Write for Price Schedule = 


P. ©. Box 2217 * Madison 1, Wis. 


FOOD TECHNOLOGISTS 

An active, confidential service: Interview 
at your convenience. Call, write or wire: 

Gladys Hunting (Consultant) 

Drake Personnel, Inc. 
Room 628 
HArrison 7-8600 
220 S. State St., Chleage 4, Ill. 


S. W. ARENSON 
Director 
5140 Reisters- 
town Road 
Baltimore 15, Md. 
57-01 32nd Avenue 
Woodside, L.1. 77, 
N. Y. 


DEVELOPMENT \ 


LABORATORY 


Ingredient evaluations « New products de- 
velopment — flour, shortenings, milk and 
other basic ingredients ¢« Chemical and 
physical laboratory, bakery, spray dryer 
and other unit process equipment. 


SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems. 
@ Analyses of food materials and products. 
@ Flavor evaluation 
@ Product development 
Founded 1869 
Write for bulletin ‘Scientific Quality 

Control of Foods and Beverages’ 

SCHWARZ Inc. 
230 Washington St., Mount Vernon, N. Y. 
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the High (note) of Quality 
Is Griffith's! 


4 BEAUTIFUL BUILD-UP 


Grffith’s KRUSTO Batter and Breading Mixes are gaining 
preference—for -better adhesion, higher pick-up and last- 
ing crispness. Advise product you produce, how cooked, 
and degree of golden-brown color wanted. There's a 
KRUSTO Mix to match your specifications. 


“1 Used to Get Pickled- 


But Now Cured!” 


PRAGUE POWDER (R) is famous 
for developing maximum color and 
flavor in safest minimum time. 
There's only one PRAGUE POW- 
DER — balanced ingredients fused 
as one in fast-dissolving crystals. For 
all pork, beef, and poultry curing 
... made or for use under U. S. Pat. 
Nos. 2,668,770-2,668,771-2,770 548 - 
2,770,549- 2,770,550 and 2,770,551. 


| 
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“So Round, So Firm, So Fully...” 


Griffith's Fine Golden Cereal Binder, and Grade A Pep, 
both top-quality binders for wieners and other sausage 
meats. Eaeh helps in retention of moisture and emulsifi- 
cation of fats. Quality control includes Sterilization treat- 
ment. Then, take KRUSTO “S” with that home-baked 
flavor of crumb-loaf for meat loaves. Fat-free. it is excep- 
tional in binding action. And Griffiths KRAKR FLOUR 
F-89 . . . another product purified by Sterilization treat- 
ment is formulated for frozen cream sauces, soups and 
gravies. 


= \ 


Why so Consarned Particular? 


Griffith's PEPPEROYAL (R) and Solublized Seasonings 
are formulated for particular food processors. Start with 
Griffith’s own spice extractives, processed to a higher 
standard of flavor. Always uniform, to assure better and 
predictable flavor quality — as sterile as only soluble 
seasonings can be! Packed airtight in unit or batch-size 
bags with cellophane liners. (REGAL brand contains 
Griffith’s Sodium Ascorbate, for fast and longer lasting 
cured color in Corned Beef and Sausage Meats.) 


\* 


"WO TASTE”... “HEAP BIG TASTE!” 


You can’t buy better MSG, the tasteless white crystals 
that stimulate flavor buds — make everything else taste 
so much better! AND GRIFFITH’S VEGAMINE: Here's 
a complete hydrolized protein with full, rich meaty flavor 
—a pleasing plus in quality foods. 


TAMES WOULD - BE TOUGH 


Any of Griffith's successful Seasoning and Tenderizer 
formulas will make tough beef tender. All are produced 
and tested for instant tenderizing action in high-speed 
production. Perform two functions instantaneously in the 
dip: (1) Upgrades tender quality of low-grade carcasses, 
and (2) Enhances the flavor quality of such cuts. 


THE GRIFFITH LABORATORIES, INC. 


CHICAGO 9, 1415 W. 37th St. - NEWARK 12, 37 Empire St. - LOS ANGELES 58, 4900 Gifford Ave. 
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TO 


FIND 
WHAT 


YOU’RE 


LOOKING FOR, 


ou wtll 


to Norda 


You will get from Norda the care that 
counts in making Flavors to count on. 


There’s great regard for 
great excellence here... which to Norda 
does not seem old-fashioned. 
Reflect: is that not exactly what you 
have come to expect from Norda? 


Flavor it with a Favorite—from 


Samples, free, by sending your business letterhead to 
MORDA, 601 W. 26 St., Now York 1, N.Y. Chicago * Los Angeles San Francisco Toronto * Montreal Havana * Londun Paris * Grasse * Mexico City 
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